
861,000-MILE report 






BLIZZARD 

DISASTER 

How We Learn From AirTVagedy 



Pontiac Trans Am 
Owners Bought Styles 
Love Its Handling 



3 Solar-Assisted 
Home Water Systems 
You Can Build 



17 Kit Planes You Build 
And Fly With No License 



Discover The Versatile 
Scroll Saw: A Master 
Craftsman Shows How 



Complete Guide To 
Workshop Glues 

PM Drives A 
Coal-Burning 
Car Of The 
Future 




4 






© Phillc Morris Inc, IMS 



16 mg 10 mg nicolineav. percigaretlt, FTC Report Det'EH 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous loYour Health, 



Lilian lflMUlBffl>WiilM OB r OflLL* W H|>1 













Introducing the gas furnace 
engineered not to send your heating 
^ dollars up the chimney. 
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The Amana Energy Command." 

| ^ Cuts home heating bills nearly one-thlrdl 

Amana has engineered a revolutionary fuel-effident 
way to heat your home. The Energy Command Gas 
Furnace, With it, you can substantially reduce your 
home heating bills. 

The Energy Command is based on Amana’s 
exdusi ve, proven Heat Transfer Module (HTM*),the 



high efficiency combustion system that has made 
Amana a leader in heating emc 



dency for over 10 years. 

The fact is, the typical gas furnace is only 62% fuel 
efficient?* That means you get 62<c worth of heat for 
every dollar you spend. This low efficiency occurs in 
part because the furnace exhaust leaves the chimney at about 500°E That’s wasted heat and wasted heating dollars. 

But the Energy Command Furnace recovers that heat from the exhaust, recydes it, and then uses the extra 
heat. This process along with the highly efficient Heat Transfer Module 
makes the Energy Command 95% fuel efficient?** Every dollar you 
pay for gas gives you back 95c worth of heat. 

And because the Energy Command is a single, compact, indoor 
unit, it's perfect for replacing your current furnace, It vents out the 
nearest wall like a do&es dryer so you don't even need a chimney. 

The Energy' Command is the onlv forced air gas 
furnace that can heat your water too. With its optional 
water heater, it can heat 2 to 2*6 times more hot water 
than a conventional 40-gallon gas water heater. This 
makes the Energy' Command the most fuel-effident 
heat and hot w T ater system made for home use. 



For fuel effidency and quality you can count on, 
the Energy Command is the only gas furnace to 
buy. Look in your Yellow Pages for the nearest 



Amana dealer or write Amana Refrigeration, Inc., 
Dept. 945. Amana, Iowa 52204. 

The Amana Energy Command Gas Furnace. 
It’s made to be the best, The Amana Way. 

"Compared 1u ■ typcal Fuelcffmerrt Jura ace H eal -c^k-L £artn£9- with 

Amelia Em eryy Command Furnace may vary rteprortins- tin efficiency cif yevux 
furnace. fuel i_ climate. and Gihet home heaimi variables Set Amana {teak r 

flpfdEUuls. 

*■ Rased r*i P«pnmenr*iCEn*r|EY*n4Ga* RtMuurh Instatin'.# bnlonrntinii. 
“'■•■Annual Fbel Uulixadon Efficiency isdteLtrmaiwd by Departmental 
Energy Standard?;. 
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NEW FLAIR 
NEW FIRE 
NEW PHOENIX 




1963 PHOENIX LJ 



The instant you take your place in the new 
standard notchback seat with center armrest 
you'll know you re not here just to relax 
So get it in gear And gage the excitement 
of our Phoenix LJ with a ga^re or two at the 
sporty black accented instrument panel 
Jp front lies the heart of the matter. It's a 



responsive 2 5 liter 4-cylinder engine with 
electronic fuel injection that's ready to take 
you and our front- wheel -drive Phoenix LJ down 
a new road to exatemenl 

Some Panriar-j a'e equipped wiin eng nss 
prod, iced bv other Gm divisions, subsidiaries 

-t iff itated companies wfxtdwJde devour 
Fpniioc oeoii r fey i^faiSs 
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On the caver 

Five pe-jpiu w&ie sa*id 
rhanks rn me most 
heroic rescue eiftn or 
19 &S, m a winter air 
Iragedy lhaE r*mincwad 
js ha* njuhnD \'%K 
C&n still he 3 Cial- If 
agamst me e emeriES 
flCCOunlS of I he rescue. 
wh£h fiipOMd The 
UhreadihESS Of ampQrt& tp 
hana e nearby acMtenfs 
Degin on page -00 in 
Ibis issue 
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Radar warning. 
No waiting. 



Whal Could Bo Belter 
Than Unbelievable Range? 

By raw, youue probably Heard some tall sounding stories 
aboul ha* Ipr away (toe ESCORT" radai warning 
reefer picks up radar traps. You knuw, ilia cuies where 
uie^ talk in miles instead of tat Lengths. The stories go 
on Ed say urn ESCORT'S superheterodyne receiving 
circuits praurde as much X and K-baJUl warning as you 
can possibly use and then some if you ve newer used 
an ESCORT, they may seem pretty far Setched. out most 
o f them are true Over hills. Around corners and Troffi 
behind 

Car SA Where Are You? 

w^imum tfet«ctian range is wonderSui. hut it's Far 
From Ihe whole story. In s&me ways, rsdai detectors are 
like smoke alarms; you want to ma*e sura that you don 't 
miss anything, tsu; you dun i want a lot ol false alarms 
ESCORT won r disappoml you Beyond that, when a 
smOfte alarm sounds oil. ihe most presfrrig rhing m 
y&urmmdis Whereisthefira?lsitahesdof you behind 
you. above you. or odow you^ 1 In the same room, or at 
m other end gt the house 1, YOur mm can help yon 
find fire, hut on the highway, you caul feel or snwil 
radar ESCORT s& your sixth sense 

Hearing Is Behoving 

ESCORT reports its findings straight to your ears m a 
way no ether deled or can match. Its vocabulary 
includes a Geiger -counicr-HIra pulsaung rhythm mat 
relates radar intensily in a smooth natural and intuilWB 
ntamef, making it easy to sense the disiance to radar. It 
can tell you if radar ts ahead of you behind you. or even 
traveling! aloof with ynu in uaffic ESCCH t also speaks 
diltsent languages (or each radar band. Since the two 
bands behave differently, l he disEindrvg ipnal 
diilewrees eliminate surprises. You'll erven be able to 
tell tern pntprrupter. or insiantHXi type 

radars horn oihe> signals pust by the sounds they make. 
Ditto lor radar burglar alarms and door openers 
ESCORT ttas a lot to say, and we ve developed a new 
way for you to get acquainted quickly 

Play II, Sam 

ESCORTS Instruction book contains a wealth ol 
totyrmalion. Actually it's the ESCORT user s Bible. But. 
the quicker way to become fluent in ESCORT'S lan- 
guage is to play the Radar Disc m your stereo luimafaie 
You'll hear Firsthand how m interpret what ESCORT tells 
you nt a nombei of situations. We tm include this 
special Oise with every ESCORT so you can lafce a 
test driue as soon as you open the box 



NO Stone Unturned 

The ESCORT Ra$tr Disc is (to* laie# addition to a 
long list ol standard features, we don 1 scrimp on 
anything Here (hey are * Patented Digital Signal 
FYwess# ■ DilftJcM Audio Alens Tor X or K Band 
Baoar ■ Varactor-Tuned Gunn Oseiltetor Dunes out false 
alarms ■ Aten Lamp dims photoeleciucatly alter dark 
■ i/64 Second Response Time covers all radar ■ 
City-'Righway Swiicti filters out detractions m Audio 
Pulse Rate accurately relates radar intensity ■ Firlty 
Adjustable Audio Velum? * Sofliy illuminated Signal 
Strength Meter ■ LE.H Power-On indicator ■ Slufity 
Exirudccf Aiumimim Rousing ■ inconspictious size 
■t 5H 1 5 25W x S-Dt » fr&wer Go*ti Quck-nsconnect 
irom back or umi ■ Coriveniern Visor Clip or Hook and 
Loop Mounting ■ Rmtectsve Molded Carrying Case ■ 
Spare Fuse and Alert lamp Bulb 

Your stereo will demonstrate 
ESCORTs unusual abilities. 

E*f 




Mads In Cincinnati 

II you want the best, there's onty one way to get 
ESCORT. Factyry dlred Knowledgeable support and 
professional service are only a phone call or parcel 
delivery away we n»ean business. In laci, after you open 
ihs son, play the Radar Disc. and Install your ESCORT, 
we'll give you 30 days io rest it yourself ai no risk II 
you're not absolutely satisfied, we'll refund your pur- 
chase as well as pay for yew postage costs rc return it. 
We else back ESCORT with a lull one year limited 
warranty on both pans and labor. So let ESCORT change 
rads for you forever. Order lotiay. 



Do It Today 

Just send rhe following to the address below 

□ Ybur name and complete street address. 

□ How many ESCORTS yon warn 

□ Any special shipping instructions 

□ Your daytime telephone number. 

□ A Cheek or money order. 



New! 

33 Vs RPM Radar Disc 



What The Critics Say 

Car j/tf Dover . "The ESCORT a perennial 
Favorite or these black-bo* comparisons is still the 
best radar detector money can buy All things 
considered, the ESCORT is the best piece ol electronic 
protection cut the marker 

BMWCCA Roundel . . The ESCORT is a highly 
sophisticated and sensitive detector mat nas been 
steadily unproved over the yeans without changing those 
features that made it a success in the first place in 
terms of what all il does, naming else comes close.' 

Piatbof . . , “ESCORT radar detectors . . . tare] 
generally acknowledged to be the finest, most sensitwe, 
most uncompromising effort at high technology in the 
field." 

Hctowee*' "For (he third straight year, no manu- 
facturer has bettered the ESCORT'S sensitivity . . the 
Donsistenl quality is remarkable' 



Credit card buyers may substitute their card 
number and eiplratkift date for the check.. 
Or call us loll free and save die trip to 
ihe mail box. 

CALL TOLL FREE .... 800-543-1608 
IN OHIO CALL. .... 300-582-2698 

ESCORT i Includes E*ry8tia). . . 5245.00 
Ohio residents add 51348 sales tax. 

Extra Speedy Delivery 

If you older with a bank check, money order, 
credit cant, or wire transfer your order is pro- 
cessed! for shipping immediately Personal or 
company checks require an additional 18 days. 



ESCORT 

RADAR WARNING RBC&VER 



□ Cincinnati Microwave 
Deptartrrcent 068 
One Microwave Plaza 
Cincinnati, Ohio 45242 




LETTERS 
TO THE EDITOR 




Blame the Navy (well, both of us) 



fn your October '82 Letters column 
(page 8). you explained how the Navy 
figures that 12-bfCh-thLck aimer plate 
on battleships actually has an effective 
horizontal thickness of 17 3 Inches 
because the armor is in dined at an 
angle of 19° Unless my high school 
trigonometry is awfully rusiy 3 thank 
you']] Find that a 19* tilt produces a hor- 
izontal thickness ol only 12.8 inches, 
not the 17 3 you say 

In order to provide a projectile path 
of 17.3 inches, the armor plate would 
have to be inclined at more than 45°. 
Did the Wavy goof — or you? 

WILLIAM M GEHAftDEAtJ JR 
AUSTIN- TEX 

When I was in the Navy 40 years 
ago. they were better at this son of iri- 



Talking ashtrays? 

After reading about those fancy elec - 
tronic gimmicks we re about to get 
from Ford (Detroit Listening Posi r page 
24. Oct 82) I'm convinced Detroit has 
reached the apex of insanity 

I don' t need a car with voice-activat- 
ed lights, turn signals, windshield wip- 
ers, radio antennas, ashtray s and all 
the other expensive nonsense that lasts 
about six hours after the warranty 
expires. And anyone stupid enough to 
need a satellite navigation system to 
tell him where he is shouldn't he on the 
road in the first place. 

I da need a car that lasts, with simple 
controls that work and are easy and 
inexpensive to replace. Don't force me 
to pay for Kobe Goldberg stuff nobody 
needs — because 1 won't. 

HAY J. SALES 
BRIDGEWATER N J 

Thera arc? many who would agree 
with you, but it's important to recog- 
nize that Detmt is going through 
something of a growing-up period wirft 
the new-found marvels of electronic* 
When on-board computer* were first 
put in cars a Few years ago, mainly to 
control engine functions , it was quickly 
discovered that they possessed a lot 
more capacity than was being used 
The result is r hat engineers have been 



angulation problem— or we would nev- 
er have won World War II! 

[-■ A SIFGM AN 
HAZEL CREST. ILL 

A lot of readers caught us up on this 
one. The explanation we gave came 
straight from i he Navy, but we should 
have done 1 our own homework, too. 

What the Navy neglected to toil us is 
that their reasoning was based on the 
assumption that a projectile's steeply 
curving tray e dory would cause it to 
strike the armor plate at a high angle of 
incidence — 26.6 ° or more. This, com- 
bined with the /9 U till of the armor , 
produces an angle greater than 45 a — 
enough to create an effective path 
through the metal of 17.3 inches. Or so 
the Navy says. 



dreaming up clever and exotic ways to 
put this excess capacity to work. 

But carmakers do listen w the opin- 
ions of their customers. If die public 
decides it doesn't want talking ashtrays 
and electronic road maps. Detroit Will 
get the message. 

Portable saw for southpaws 

The old joke about left-handed monkey 
wrenches, not withstanding, your read- 
ers might like to know that there is such 
a thing as a left-handed portable circu- 
lar saw. Being a lefty myself. I found 
the standard typo difficult to handle 
and possibly dangerous because it puts 
the blade next to the operator, with the 
motor weight ouLside, making the tool 
awkward to control 
bo I shopped around; and found Thai 
Ski! makes a left-handed model called 
the 551 Trim Saw Though it's small 
{S'/Hnth. blade), it has adequate capac- 
ity tor most around home jobs and sure 
is handy for us southpaws. 

CARL HARTMAN 
NEWPORT HEACH CALIF 

Better maybe, but not new 

I hud a good chuckle over Ford's " Hot- 
ter Idee" for an automatic, self-dim- 
ming rearview mirror (Saturday Me- 



chanic Looks At The 83 Ford Cars, 
page 162, Oct. '82). My father was £ 
Dtxig ^Plymouth dealer in Ohio in the 
'50s and had a 1 58 Dodge? with a similar 
device. It would flip indiscriminately 
between the day and night positions, 
making chattering sounds like a ma- 
chine gun. The slightest change in light 
level — even a passing cloud or bright 
neon store sign — would set it off. 

Finally. Dad's temper got the best of 
him and he tore the mirror out. Ford 
wilt probably do the same. 

PQUti LEVERS 
KIALTU. CALIF 

Still a good project 

Shipbu il decs frequently expe rien qe 
frustrating delays but 1 must have set a 
record. In the late 50s I started mak- 
ing a model of a French warship you 
published plans for (Modeling The 
french Chobec. page 168, Nov '581, 
I've worked on it on and off ever since, 
having had to put it aside many times 
for u titer, more pressing business 

Still I was determined to Finish it end 
finally have The enclosed phono (be- 
ta w) shows the result. She's a beauty 




FM J s model of t he Chebec , 17th-century 
Franck warship, built by reader Burkus. 



and Vm really proud of her — even if 
she did take 25 years. 

WILLIAM A. ItDKKUS 
SOUTH BEND IND 

Thanks for letting us know. A class fc 
modelmaking prvjzx:t is always satisfy- 
ing, no mailer how long h lakes For 
others who may he interested photo- 
copies of the Chebcc plans are avaiA 
able for $ 12.50 postpaid from Popular 
Mechanics. Box 1014. Radio City Sta 
tion. New York, N.Y. 101 01. M 
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coal &wood stove 

Now through May 

We’re holding our 1982 stove prices to May 25th, 
and offering a choice of two, sturdy 6-quart kettles 
in cast iron or polished aluminum FREE wi th the 
purchase of aqy of our 11 Federal Airtight stoves 
and fireplace inserts. You can save $40.00 on our 
best-seing Federal 

kettle (a $36,95 or $56.50 value) at no extra charge. 
Other coal-and-wood stove savings on units priced 
from $279.95 to $754.95 range from $71.50 to $101.50 
until May 25th. 



Our large Federal Convection Healer 

Our bii?, all-c asi-iroEi, airtight Federal lieais l he lars|t' anras— 8 K 000 lo I2 .ui.Hi 
cubic feel— sicking from the front and side to burn a full toad nf 2T togs or 35 
pounds of coal. Conversion to either t«\kt:s le.ss than a minute, achieving Jong 
hours fi with wood 22 tviUi coal'i of dean, efficient fuel combustion. 




An extraofdlnttry convection system of double walls, bottom, twk. and top 
moves i he air freely around the firebox— and a 100-cfm Jan i. standard on the 

insert model, optional on fiie Free- 
standing ) boosts ihe airflow for even 
greater efficiency. 



Flue nutlets on lop and back acid flexibility, 
allowing the stove to be installed in front 
Of the fireplace, inside it. or as a fiee- 
sirLi irl i] il.j unit. Other standard features 
inclisdc a shaker grate, ashhin & ashdrawer, 
dial -ci mi rolled primary & secondary air- 
flow, solid brass trim. and a screen for 
open-hearth burning 



The prices $6tf9.95, delivered any* 
where in «he Continental USA. 




FREE 
Move and 
Accessory 
Package! 



□ Please rush me your FREE 
five -pari information package. 



Or rail TOI.I.-FRFJ. J -800-225-8277. in tbu i .ear h-sm hhh i 



NduaK 1 





Considering an insert [nrynur hearth? Add 
a shroud to our lam agisted model and it 
becomes the onl y ail ctisf-pr-nn fire place 
insert in Arnericaf Wilb a choice of shroud 
sizes i ; she fan i s standard \ , ou r Convert ion 
Healer Insert is priced al and 

$754.95 delivered anywhere in Ihe 
Continental USA. {A smaller. 22" 
Convection Healer Ls also ^-aitahle, either 
Iree-standing or as an insert. ) 

Write or call (toll free 1 BIMJ 225-8277. 
in Mass. 1-617-848-7180} for full 
specifics I \onz~ 



Address 




City . Slate £ip .. ^ 

Our Famous CMttflks 

ThfifiP li-c |i i.‘Lft kettles mafcp R«*«l stnaie Suimidiriars, Available in 
17-pnurtd rasl iron ( 336.95 > and ^icitiodpdiKhwl iiluminum 
f*5fiJ50). 

Delivered anywhere in C^niinentdl USA -wilh :£h i-d. : L> iihotty- 
baek guarantee. 

Please send me cast Iran ketllei 

at S3&.95 each, 

Please send me cast aluminum 

kettles al &5£.50 cacti. 

I enclose payment by: 

□ Check M O. pvi.^ 

□ MasterCard 

Llciirl far, 

F.xp. Date: 

Cunsulldated Dutch wesl 

Boy m, Dept. ^ 1 
Randolph. Mass, 02368 





SMART 



IDEAS 




If you're Edo king for ideas to save 
time and money — while enjoying 
what you're doing — send away for 
FM '5 catalog immediately 

We haw plans for shop tools, boats, 
storage houses, campers. Scuba 
low, AGV, log splitter, air compressor 
Smart ideas in furniture 1 Also 
dollhouses! Projects the whole family 
can enjoy. 

And best of all — we offer a special 
and unique service — photocopies of 
pasi PM articles. What's mote, we tell 
you the year the projects were 
published. It may be as early as a 
1902 glider to a most recent 19BI 
solar garden shed. YguTI have fun 
just browsing through the approxi- 
mately 900 different pLans and 
projects You'll find our GREAT 
WORKSHOP series listed Also our 
SHOP MINI -COURSES Timely 
energy- saving ideas! You'll see it all 
m our new POPULAR MECHANICS 
PLANS AND IDEAS CATALOG 
Price $1.00 

NEW 

EDITION 

order today! 

Send Your Name and Address with 
Check or Money Order id 
P opular Mechanics. Box t014. 

Radio City Station, New York. N V ]0]0l 

Pcpu^ir Mrchamcf tt 4 putttttiLkm of Hunt IbguJFtfb 
& Dwiiwr. ui THf HtAflTT CCWPQfWTKiN 




EDITOR'S 

NOTES 







A erobatics in an ultralight? Most of us can ^ think oE 20 answers that 
add up io: Noway. Eui lor the daring, there is a new little plane built for 

loops and other aerial hijinks (page 
86). In addition. She! Cal lager 
picked 17 sleek new kir ultralights 
for this month's article They have 
wheel covers, trim -{poking nose 
cowlings and Other features of 
"real' airplanes. Best of all a new 
FAA ruling assure 
don't need a License 
you've dreamed of flying, now * 
PMs GaJ/ager deft) gets a wa y fmm his desk . j xq g it a try 1 



In our November article Big 
Lift: Salvaging A 437-YearGid 
Shipwreck (page 96), we said 
at ffixui the time you were 
reading the article, tfie sunken 
Mary Rose would be brought fo 
the surface. Right on schedule, 
the Tudor warship fright) ap- 
peared off the coast of Ports- 
mouth, England , as the dramat- 
ic result of a $ 1 0 million , yea rs - 
Jong salvage operation. 




What makes glue stick? To gc?t the answer we bad sumo electron micropho- 
lographs taken for this month's ar tide on adhesives (page 1 U4J. The pictures, 
which magnify glued joints some 480 limes, help explain whaL goes on when 
you dab on glue and damp two pieces of wood. Of course, there's chemistry 
involved Chris Bauch engineering professor at the University of Florida, 
[explained ihn process while colleague E J Jenkins snapped close-ups Wi 




E- J. Jenkins cuts a super-thin cross section of two pieces of wood joined mUi adhesive 
deft}- The sample, mounted in a specimen tray like that in center photo , goes into the 
photo chamber, Then Jenkins powers electron i>eam to calcs pictures (right h 



8 



POPULAR MECHANICS - JANUARY \V81 



PM photos, D A Pwrinfl 



AMAZING HARD-TO-FIND SCIENCE BUYS 

NflUl flRl CAI FI Bar d^ins in Alternate Energy - Health — Weather 
IVUW llll UHLbi Hobbies — Magnifiers — Magnets — Telescopes— More 
L. J 



RAD I'D METER HU TAB SEE THE RUN HVRIIL TTi* started Eimsh 
giMBs ycu a hc^RiSplvriCdl mirror M a 
glance, you see everything poing c* 
arotrof you. Dperates cm mvisoJe anfu- 
rad radialioft 5‘ higti 3" m diameter 
G5Q.5ZII Rug 57 5D IRO V 16-1 S 




BUR WBJT WPlUl MAG Rail El. Pf Miles 1* power :nagn.1i- 
tjUiofT. Slurdily mounted m pflasbfiwilh 
a swiitgaui lens system so yfti can tarry 
n your pmtkf E ur atiadl la key chair. 
3" K lift- DkJ5«] 

G3D3A4 Reg. S3 IfS NdHlllli 




HllLlfUBi lATtE RT LOWERED PUMP. Pumps 1 pi pur mimic 
through 4" lube liiHJudBd). Lihs liquid 
2 A inches Seif priming Operate on 2 
flashlight batteries mcnjoedi 
mm Reg. £5.49 IBWH.B5 



m 



THIS fUBmifilT m m MEEDS UhTTERIUI Electricity 1 $ 
gHicttlBd when you Breeze itie lly 
Ahetf— no recharging Uses 22 V 
I as-hhgnL bulbi. It's cunipael take il 
nywherE and never be SluCk tof a 

light I 514' x 2 ,r . 

6^1 Jit HegH 5 . 9 E HOTHMI 

H Eton a Ht_6_N AGO LttW TEMPERATURE EACH BAT. JuffltM SIZi 
' sieei and aluminum inslrumenl wiSh 
I2"diam Bhie and pink indicJteriars 
tamed Id m lowest and high®! swinrs 
tl -day and lei? te be betas 
reselling 

ITt.lt) Heg.tfB.95 IBM JI7.95 







M 



a < ■ *e 

giiCj'* « 

W 



itbimdric gheenh&iise: brow plaiti ihbodrs au teaii 

feeds plains- 4 ported mixture oi 
water, ftjSnenu and hgM using no sen I 
al all ! Sut up Id 1 ft limes tee ymtd or 
bonvenltinaF sml Canlasns nullum 
mia and trail- pc- : I sySSe'ti 
GtTJtU R&q. £42.95 R0VU4.H 




SATE W A1ER WITH SNOlfEltAIEI. Cut hot wall* bill withal 
giving up a s(imu!aling hot shower k 
period mklure air and water prevries 
increased vtwcily ai 75^ less vcAume 
Easy Id install. Chroma plated brass 
13 1.1 Of Heg 112-50 NOW! Hi 5 




SBAENfftRE WIT H ME HURT All JUEHCEI Au^alically te 
peals yOur test call al in* push of a bJl ■ 
ten Sitenas. Ihe ring wllh an on-ofl 
swiidi.Tbecmd isfrlitsmloany modular 
phone jack Ha ■ n a qhcfm with super 
powers inclsloppnvinftohonere-ntal 
mm Reg. 129 95 HWjZl.lR 

GO fl'SWHij WITH THIS MliHTT UK RET. U hS up tP 1 SD pounds 
Drscovw unjerwaief treasures; locate 
stamj tost in water. Aluminum frame. 
Oar-hand In. Light enough 1« any fish- 
ing reel. Resist -aoifasion Wi 2 lbs. 
STM 35 RefttiftH MflWttflJB 






JOUR RET TO THE CRATERS flF THE 
HOC R MITH THE EDM LTM D- TEN IN 
TEIfSCQPE Sm S20 And vw i 
superh telesseac wite melal mount 
This pr«j*on telescope is ready lo 
use the rwule you rKfsve il The 
24 mm eyefrtte delivers 1 rx maf- 
mr^iticn.perfeci Tor as- around iriew 
nq Weighs * mere 5 te 50 K*l Hnea5- 
liy carry irwi!h you V 

tiUTI Ncg si 03 95 HCVSttBE 



lUlU T&tfft 0 Vfc MEATH El STATlpR. 

Accurjtely Igrerasi And check your 
prediol :nns ggn irM ihe media. Kit in- 
cludes anemn-nnenter, wndvana, in- 
Door indicalor board, biromeser, sling 
psychrwrelei. rain gauge Co measure 
as little as l.'lOO inch, lOOti feadin 
cokn ckud 10 chart, foiecaslmg 
manual- Powered by 1 15 VAC hQDse 
curr-anl wiih sale-1 y CdrQ 
WAU Reg J7-9 95 ItIMSTS.flS 



SHE (fl.OD 0 ATHIJ3UI MlCRDSCDPE 
WITH BUILT II LVIMT. He-fi i& a 
pocket mA^niliei micros tot* iha i is 
idea: loi dilAiled eiaffliuticwis of 
ciants, gtrrs, stamps, [totes eit 

pEilu'as a ct-nkr Igcus wheel in- 1 
qrK^se phfl'hjnd uperalion Relrad- 
abie condenser lens pinpoints ligM 
sc- ynu rerc in on your subjscl. 
Batteries nol mpuded 
Mini flag. JIB. 95 iwm* 




LIGHT 111 III Ell RDM III H R I T.-BOO 

RlBIl. ths SCcrcL is a Small solid- 
Stale microchip Ihs" cgrwls AH 
oiirrem -c DQ- The rosuii is a vooler 
tHJrrnng lighl bulb ingl generiles 
light up To |0D tunes longest The iigrr 
is soller. loc but si ill adeguale. 
Saves aboul 3D% or your erwr^y 
cOS!. Lamp Lilt tenders s rrgly 
screw unte and gf ihe bulb- Pkg r>1 Q 
mija-o Reg 124 95 now tig is 



KEEP A CLOSE WATCH UR TOUR BLUVP MEIlbRE, Wllh JniS 
dei»iidaa?e. easy-ld-use. aitfl acourale 
Blood Pressure Cange you mwiiix 
your heert with ease. Th^ g®nge is 
E4sy te read and the Stethoscope is 
txiiU into me coil with Casa end instr 
enJTl Heg HUM Hill 




MMlVDIlRIlWklFT.flRIt R.H6T 
AIR lALLUUi. When lully inhaled. 

1 he si coIhIuI paper ba^ktons rise 

2 BD lief on just tat air! Will litlaiiy- 
Itimnup lo a % lb KU cprr^s Aith 10 
THMDtgore&.fift el u gauge wire 
lev ring and cdto Easy lo lollow 
ifratrucliGns Included Choose the 
size you warn. 

soil I [ B nj R-lg. RDM J5.05 
631,333 [IE NU NOW tJ.Bi 



P1EKEI-i12£ PDlER WITH THU II 

ZB 5TT 1CBP£. 5 null, il Irts -hlo Ihe 
palm pi yggr hjnd A kh? quAbly 
viewing insl.numen.1 perlec! ter Riluro 
studies. flirdwjtchinB m the races. 
Fuky coaieO opines with accessible 
lingtrsip rocusin^ Stores usily m 
ypjr pobkel or glgve capa-lnieni. 
Neck Strap and le^thqrelte case 
mciuded 3^" t 2 " k Itt" 

61SM Reg £29.95 m BM5 



COMPLETE AND MAIL TODAY 



IAhiI lidwtih 5 . - Til l TUI Eiibwt HM 

lirUflH in Ifnrf flAfBT 



4 t 000 Unysua* Bargains 
in Hard- Eo j find Science 
Buys for Hobbyists, 
Schools S industry 



r 



Slid «i. 




PHa 














k*. , 






Ttlil Price 
H.3 AM 5^i SHU In 
Twill Etcltiti 










Edmund Scientific 



Q Sind Frto Bfinl Sizi Citili| 

SiQftaSure^ 



CREDIT CARD 
HOLDERS 
DflDER TOLL FREE 

BQO 25 T -6173 

fi Him Jirny 

800-23Z-ES77 

Melhod of PAymanl □ Check end 

□ ilC QViSA Q Am. Express 

□ Dirws ttfum*. 

Card He 



Name (p^int}^ 
Address 

7301 2103 Ed score S 1 dg„ aafrington. HJ. 06007 Cily,,- 



, S-s^te , 



Zip. 






BILL HARTFORD 



IMPORTS & 
MOTORSPORTS 




import — again 




The best-selling 

Ten years ago tha$ month when 
imports dr Motorspor^ firsr ,if 
pcarnd in E*M. and when 
you could huy a 
'73 Corolla tor 
Si. 998. The best- 
selling import still 
was the VW Beeih- 
Rue its days were num- 
bered. Hy 1 975 it was Toyota that was 
fchrban — that's m imero unoto you Ital- 
ian spans car fans — and the Japanese 
giant shows no sign of giving up Thai 
Mo. ] ranking. 

The Japanese carmakers have won 
over all of us: 1 hose for whom a car is a 
necessary evil, and those who love 
cars. Ten years ago law car nuts would 
consider buying Japanese [the excep- 
tion was Datsun s 240-Z, $4 106 >. 
Enthusiasts warned sports cars and 
sporty sedans from Europe: Porsches 
and RMWs. Arid Toyota and Uaisun 
(now Nissan) still didn'l have cars the 
equal of Maximas and Gressidas to go 



Wanna bet this new 'S3 Tercel 4mJ runs 
Suberu's cu/r wagon into the bushes? 

against family sedans, the likes of Vol- 
vo. Peugeot. Audi — even Mercedes 
with its S7.QDG 220 models. What 
Toy ola arid Dai sun, and fa si -growing 
Honda and Subaru had a batch of were 
competent. $2,000 10 £3.000 little cars 
that were well-built and thrifty. 



Toyota Corolla, stftown herein £ha 1983 
SR5 Sport Coupe body stylo, is sdh the 
best- selling nameplate among imports. 

Now, They've got models for every- 
one, and they're noi just economical 
and well-built: Japanese cars circa 
1983 are exciting, innovative, better 
styled than they've ever been and a 
great hunch of handlers. Consider 
Toyota. With the Corolla nameplate 
atone if you just need wheels, you can 
get a tame two-dour (light-years better 
than ihe 73-vintagc 1200 model) or 
you can go all the way and set up a hot. 
blackout. SHb five-spend that'll knock 
off Ehe competition's wheel covers. For 
'83 Corollas keep iheir 70 hp. bus with 
an ,ilHu:w. smaller, 1.6-liter, ohc Four 
that boasts mileage to 36/47 city/ 
highway, Looking at the ocher 
Toyota Starlet gets an 
aerodynamic facelift and a 
4 S/64 mpg rating Fwd Ter- 
cels are completely redesigned; 
,-lm intriguing six -speed. 4wd wag- 
on is added to the line. Over $10,000 
The twin-cam Supra (see page 60) gets 
a five-hp boosl to 150. and Cressida 
gets Supra 1 a 2, 8-liter twin -cam Those 
are just Toyota's '83s. We haven't even 
mentioned Mazda. Mitsubishi (see page 
70) and Isuzu F'Or the Erst Ltme since 
1962. when I started buying new cars, 
the top candidates for my next car arc 
Japanese. 




called the Olgiata. this wagon — the 
smoothest ever to grace an auto show 
stand — was recently shown in Paris. 
Too few attempts have been made to 
combine the practicality of the station 
wagon, or estate car as h r s called in 
Europe, with high style and perfor- 
mance Volvo's early 70s 1800E5 
spon wagon was a nice exercise, and. 
Reliant 1 s Scimitar is a successful, but 
aging, example. But for sport- wagon 




Side-glass treatment of Fininfarina de- 
sign disguises roof pillars of the Lands. 



styling Fininfarina has hiL it with Lhis 
one. Too bad it’s a one off show car I’d 
like him Lt> design a pair of roof dips for 
my surf-casting rod. 



Vest-pocket car 

And you thought Le Car was small. 
Renault's 10-foot experimental city car 
takes its name from V&fticule Econome 
de Syst&mes ei Technotegie Avanc&s; 
VESTA. Thu tattle mock-up manages a 




VESTA is result of Renault and French 
government program for efficient cars. 




Sportiest wagon 

Just gel a load o! this Pii .m 
farina hauler 1 It's in 
complete contrast io 
the snugly ugly Tercel 
station wagon above, 
which will attract iho 
olT-ruad crowd, leased 
on Ehe Lancia Gamma ,md 



22 dreg coefficient (not easy with such 
a short shape). 

If it were readied for production, 
engineers predict it would weigh under 
1 .200 pounds, and with a small power- 
plant maybe a two-stroke, three-cylin- 
der turbodiesel, it could average 1Q3 
mpg at 55 mph. 

However, it's a long-range project so 
don't look for PM’s road test until along 
about 1990. PM 
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BILLMcKEOWN 



A Li. 

OUTDOORS 




Two-from-one marine power 



It isn't often that there is a major break- 
through in marine design, Bui 25 years 
ago Vdvo E J enia. the marine division oF 
the Volvo car company oF Sweden, 
introduced a brand-new power pack- 
age for boats — the First successful 
inboardyoutboard drive. Now Volvo is 
adding a development that it hopes will 
stan another trend 

Volvo ciilled its original stemdrivc 
the Aqnamaiic It was the creation of 
noted boat designer-engiiieer-rdcin^ 
driver Jim Wynne oF Miami By com- 
bining an inboard engine that could be 
positioned back at the stem with a 
steerable propeller system that could 
tilt up behind the transom, Wynne's 
invention offers advantages of both 
inboard and Outboard power for plan- 



Staying healthy afield 

When you get a cut or sprain out in ihe 
boondocks, particularly this time of 
year sn a cold weather region, you can 
be in a tot more trouble than back home 
near doctors and drug stores. A simple 
injury could turn into a survival situa- 
tion if you are not properly prepared 
Sporting goods stores now stock more 
complete first-aid kits for outdootsmen. 
and mail-order out Fitters like Early 
Winters. 110 Prefontaine Place 5., and 



force that pushes the boat Forward, 
plus radial force Thai tries to twist the 
craft in the opposite direction. Water 
fnction and turbulence may cause a 
5cks of 40 percent of available energy 
Duoprop with its counter -rota ting 
props on the same shaft axis should 
reduce these losses considerably. Vol- 
vo engineers feet A pinion gear at the 
bottom of the single driveshaft turns 
Fore and aft spider gears that drive the 
computer-developed. twin -prop setup. 

Similar aircraft-propeller experi- 
ments have never proved very suc- 
cessful. but underwater prop perfor- 
mance may be more efficient. Several 
boats mounting Duoprop Aqua mat ic 
outdrives should be available this sum- 
mer. 



The Yak Works. 2030 Westlake Ave.. 
both in Seattle Wash., have added 
medical and dental emergency packets 
to their offerings. [Both are also sources 
for long-life lithium batteries.) 

The most extensive outlet we've 
found, however, is Indiana (lamp Sup- 
ply Box 344, Piltsboro. tnd 46167 
Available From this supplier are such 
basic items as bandaqinq materials, 
non prescription drugs and ointments 
and snake bite kits, on up to supplies 



you hope you never have to use — air 
splints, suture needles and gut hemo- 
suits. forceps and scalpels You may 
never need them, but if you Ora family 
member is suddenly injured far from 
professional help. they could make the 
difference. 

With such a collection of essentials m 
stock (including hard^to-fidd hypo* 
iherrma thermometers that read down 
as well as up), you may have guessed 
that the president of Indiana Camp 
Supply, William Forqoy, is a medical 
doctor. How to use elementary surgical 
equipment Is well outlined in his Wil- 
d&tl$$E U&M $5.95. one of a good 
selection. In addition to standard camp- 
ing supplies, a broad assortment of trail 
and survival Food Is also offered. 

Prescription drugs, uf course, must 
be specified by a doctor and are pur- 
chased locally. Carrying a spare pre- 
scription may not work if you need it 
filled far from home when you sudden- 
ly come out of the woods with a three- 
day growth of beard. Discuss with your 
doctor any special drugs you might 
require to complete your expedition 
medicine chest. 

Planning ahead is particularly essen- 
tial for travelling outdoorsmen. and 
where you are going is pan oE what 
your doctor should know. Assume that 
any medicine he gave you several 
years ago for a trip to the tropics may 
have lost part of its potency from heat, 
humidity and age. And if you're head- 
ing into an area where malaria or other 
fevers occur, ask if you should start tak- 
ing preventive medicines a couple of 
weeks before you pack your hags. 

What it's worth 

Owners of old boats and motors often 
wonder if they own a valuable antique 
Price is determined, of course, by how 
badly someone wants to buy some- 
thing. One way to find out is to join the 
Antique Outboard Motor Club, 759 
Mary St. Clayton N.Y 3 3624. Dues 
are $15, and include the club's jour- 
nal. The Antique Ouiboarcler. Another 
source IS BUG International. 1B81 
Northeast 26ih St. Fon Lauderdale, 
Ha. 33305. For $98. to I teeters (and 
dealers) get three volumes of price 
guides With detailed Listings of boats 
and motors From 1905 to 19fE£ VM 



ing hulls Outdrives, 1/Qs and 
stemdrives are corn muni y used 
names For the invention. 

Volvo's latest refinement is an 
Aqua mafic with one engine driv- 
ing two propellers that rotate in 
opposite directions, The second 
propeller is driven by the same 
shaft, but is of different diameter 
and pitch Called Duoprop by 
Volvo Ponta, The development is 
reported to boost prop thrust and 
efficiency up to 15 percent, and 
acceleration to 3D percent. Speed 
is claimed to increase several 
miles an hour on test boats, with 
up to 15 percent Loss fuel con- 
sumption because the increase in 
efficiency requires lower rpm. 

Volvo's engineers point out 
that a single propeller rotates 
water backward in die form ot a Two props my be belter than one when they 
cylinder white developing axial cau counter- .to raw on a Duoprop s tern drive 
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INFLATION TURNS 
SEAMLESS SPRAY INTO AMAZING 
PART-TIME MONEYMAKER 



Good for $ 25 f 000 a year and more...much more! 




When George Singleton made $4,154 65 
on one order for Seamless Spray, he said it 
seemed like a miracle . . . making such Big 
Money with so little effort. But that's the re- 
markable track record of our SEAMLESS 
SPRAY. , .the process that makes old roofs 
like new again. 

One new man after another has en- 
joyed the same BIG SELL thrill when they 
introduced Seamless Spray and closed 
sizable orders on the first call 

Like Joe Kimpel, a former welder, who 
was making $f,000 a month. His first 5 
weeks with Pace paid him $2,799.69. 

Bob Kronner, 55-year old former steel 
salesman, made one call, got his first Seam- 
less Spray order, and made $1,429.43. 

How Can this happen so easily for men with no 
experience in our business? It's all very logical 

It you ve talked to a roofer lately, you know the in- 
credible charges for putting on new roofs. For industrial 
buildings, shopping centers, motels, hospitals, schools, 
etc., prices have gone sky-high. With our process, we 
bypass the roof contractor. The commercial building 
owner uses our Seamless Spray to apply Pace Roof 
Renewal Sealant right over the old roof. The cost is so 
low, the proven results so satisfactory for such well- 
known firms like General Motors, American Airlines, 
Holiday Inns and hundreds more, there is virtually no 
sales resistance. 

Pace ships Seamless Spray equipment on Free 
Loan. Ifeur customer pays only for the Sealant. His own 
men apply it. It's as simple as that 

The field-tested sales kit we furnish you gives you 
all the know-how you need to get into this BIG SELL im- 
mediately. There's no waiting, no training needed. Ybu 
don't waste your time on small, penny -ante business. 



PAID GEORGE SINGLETON 

*4,154.65 



profits With PARK-KING Blacktop Sealer, Liquid Metallic 
Siding. Concrete Plus and alt our other I -coalers that fill 
maintenance needs wherever you go 

SEE HOW JUST 1 SALE A WEEK IS GOOD 
FOR $25,000 A YEAR. ..AND MORE. 

ALL FACTS FREE WITH NO OBLIGATION 

Just mail this coupon. I'll mail you the impressive facts 
about Seamless Spray and all the rest of our amazing 
part-time moneymakers. Vbu're under no obligation. 

No one will call on you. Everything comes to you by 
mail. Put this coupon in the mail today so you'll lose 
no time getting into this BIG SELL! 



INTERNATIONAL INQUIRIES INVITED! w* sail Pace m 

GO courHnas. Interested in joining our successful tea-M? Tell uS abduft youf busi- 
ngs bUGfcaf&ufltf PM* Ptodvctfc rntnmati&flsL HttK? Srnftan Partway, P.Q. 

Boj! 12001 Overland Park. Kansas 66512. TWX Pace. Ifltl 



YOU CONCENTRATE ON BIG SALES- 
BIG EARNINGS 

That's how part-timer Jim Deveau earned a weekly 
check tor $2,760. (We think he'll go full-time now!) How 
Dave Lute, with 2 sales in 2 days, made over $1,500. 
And how rookie Bob Shelhom parlayed several roofs tor 
one company into a $1,433.79 paycheck! 

And that's on just one of the inflation-beating Pace 
Products that keep you selling big on every call. Along 
with Seamless Spray, you’ll make big sales and see big 




Dick Rogers, President 

PACE PRODUCTS. Ddi>l PM-183 

SI St and Indiana, Kansas City. MO 64132 



PLEASE RUSH BY MAIL &\f tacts about Pace SEAMLESS SPRAY, 
ihe amazing part-time money maker thal's good tor $25,000 a year 
. . and more. No obligation. 



Name 



Atsdrass 




Stale — 
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Spy photo sftoivs P-car 
with aggressive $0- series tires. 



Pontiac pocket rocket P-car! 



As production of Pontiac" s rn id-engine. 
1 wo -scat . plastic - bodied P-car nears re- 
ality. more details about it arc becom- 
ing known 

Just one engine will be offered for 
'34 Pontiac's own fuel ■inj ec[ tid 2.5- 
ItEer Four, mounted transversely above 
and in front of the rear wheels. Suspen- 
sion will be four- wheel independent. 
Standard cransaxte will be a four -speed 
manual, the only other choice a three- 
speed automatic — both borrowed From 
GM's compact X-cars 

Predicted performance is a very 
impressive eight seconds 0 to 60. along 
with highway Fuel economy in the 40’ 
rnpg range. Starting price will be well 
under SI 0. 000. and Pontiac expects to 
build and sell nearly 1QO.UOO of the lit- 
tle beauties in 1 984 without sharing 
the car with other *G M divisions. 



First-year Ps will be coupes only, but 
an optional Targa roof will be oFTffred in 
'£!□: a full convertible top is a later pos- 
sibility. 

Potential future improvements in- 
clude a five -speed transaxle (incredi- 
bly. GM is si ill pondering whether to 
make Its own!) and either turbodwg- 




Yam i Lifts gluod to the body ihow engi- 
neers airflow over fhe rear engine deck, 



ing ora fuel- injected V6 to turn it into a 
real pocket rocket. The P's engine com- 
partment was redesigned late last 
year, in fact, to allow use of a wide van- 




Spare tire, radiator and brakes live in 
rhe busy j&unf moipartEE&nf of the F-car. 



ety of powerpLants, bodi larger and 
smaller than the 2 5. depending on fuel 
prices and buyer preferences. 

Pontiac general manager and GM 
vice-president bill Heglund is counting 
on the Pnrar as a terrific image booster 
for his division and says it "“could have 
a more dramatic impact than the 
advent of Wide Track" in 1959. the 
GTO or even the Firebird " 



Divisions at GM 

What we've been interpreting and 
reporting as confusion at General Mo* 
tors over future product decisions may 
be partially that —and! partially a dptih 
erate effort to do homogenize the five 
tar divisions' lineups. 

Both corporate and divisional exccu 
rives have lamented the recent practice 
(of press and public) of thinking m 
tends of car lines or families instead of 
Specific products. We speak of X-cars, 
J-cars. A -ears, for example, instead of 
Citations. 200lJs or Century's 

The implication, of course, is that ell 
members of a family are alike with 
similar styling and features and the 
same engineering strengths and weak- 
nesses- Why buy the Chevrolet when, 
for a few dollars more, you can have 
the Buscfc version of the same car? 



The reality'? Much more difference 
than you would think. Aside from styl- 
ing changes inside and out. there are 
considerable divisional diffe ret ices in 
personality arid driving character. Each 
division's engineering team develops 
and tunes its owti acoustical packages 
for noise and vibration control Each 
offers exclusive features and options 
that the others don't — from engines 
and transmissions to climate control 
and stereo. 

But GM feels it must work Lo change 
this car line mentality, and the shod 
term solutions range from wider price 
differentials (cheaper Chevys belter 
eqmppeb and more expensive Olds 
and Buicb) to encouraging each divi- 
sion to pull away from the corporate 
identity and develop Its own image. 

Thus Chevy returns to its traditional 



image of value for money with a little 
high performance mixed In. Pontiac 
becomes the "'European'' division with 
subtler styling and more driver-orient- 
ed cars like this year's 6000 STE and 
next yearis mid -engine P-car tWO-seai- 
er. Olds retains its traditional conserva- 
tive image, stressing diesel engines 
and a wide variety of middle- American 
Cutlasses. 

Buick treads the line between big-car 
conservatism and Pontiac -style excite- 
ment with turbo VG engines and a 
whale range of performance-oriented 
Ttype models. Cadillac, likewise, tries 
to hold its long-time customers while 
courting the affluent young with Eldo- 
rado Touring coupes and small. BMW- 
like Ciniarroris. 

Long-term, the answer might lie in 
{Pjease_t urn _ lo pag e IE J 
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A WORD OF ADVICE BEFORE BUYING A KEROSENE HEATER: 




As temperatures go down and heating costs go 
up. you'll be glad you listened to us And bought 
yourself a Panasonic kerosene heater 

Panasonic kerosene heaters have as close to 
perfect efficiency as current technology can make 
them. 99,8% efficient. That means virtually every drop 
of fuel you put in comes out as heat, 

And there are different sizes and types of 
Panasonic kerosene heaters. With proper ventilation, 
you can safety and comfortably heat everything from 
a small room (320 sq. ft.) to several larger rooms, to 
wide-open rooms like garages and basements (up to 
714 sq, ft,). 

Panasonic radiant heat models locus the heal 
toward a specific area. You can heat just the room you 
want, And not waste money heating rooms you don't. 

They have a two-piece porous wicK that can be 
replaced in a matter of moments. And a removable 
cartridge tank for fast, easy refueling. 

One model even has a forced air fan system 
to circulate heat toward the floor to help eliminate 



cold spots. 

Panasonic convection heaters let you heat larger 




areas. And they have many of the same advanced 
features as our radiant models 

Every Panasonic kerosene heater is UL listed, 
They also have built-in anti-flare-up protection, 
Electric ignition tor quick, clean, 

- dependable starts. One-touch 

, i " extinguishing that shuts the 

i ' heater down instantaneously. 

j Automatic shut-off if the 

heater is knocked, jarred or 
,<| tipped. 

So when you’re looking 
\ 1 for an efficient, economical 

— | and dependable kerosene 

heater, a word to the wise 
should suffice: Panasonic. 



Industrial Company 



C-hacfc stale and 1 ocd -codas for permitted uses. 
GaiHwmia. Wraccm&jp and Massachusetts may reSIrfcl 
use #n ctotflpps or tradings d human habHalion 
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more diversified product ranges. In- 
stead of having its own version nf 
almost- everything, path division would 
pick and choose from GlVl's vast prod- 
uct supermarket. 

Thus Pontiac, Olds and Buick will get 
variations of the coming Nobody — 
based on the fwd J-car but stretched 
two inches and with room and struc- 
ture to accommodate an optional V6 
Engine— to replace their current rear- 
drive Grand Prix. Cutlass Supreme and 
Regal For '65 But Chevy may hold out 



another six months or more for an 
exclusive new "A-speaal" coupe (built 
oft a stretched X-body) to succeed rts 
Monte Carlo. Interestingly Cadillac 
also is considering the? 2 door Near 

Humors aro strong that both Pontiac 
and GldsmobiJe may drop its compact 
fwd X-cars (Phoenix and Omega) after 
'B4. while Buick would keep its mure 
expensive Skylark for one additional 
year and Chevy its cheaper Citation 
even longer. 

Chevrolet also has plans to keep sell- 
ing its popular rear-drive B-cars (Impe- 
ls and Caprice} as lung as there's a 
market for them Pontiac dropped its 



full-size Ets a year ago; Buick and Olds 
will follow suit after 'BB. 

It looks like Pontiac will have exclu- 
sive use of its own hard- won F-car 
sportster for at least a year, may bp 
longer. Chevrolet is not terribly inter- 
ested at the moment. Buick wants a 
more expensive sports car based, on 
the 'S5 fwd B-car (TuronadctfRiviera/ 
Eldorado ) repldcemenr so compel 
against Mercedes' 36QEL Jaguar's XJ- 
S and Porsche's 92S — and Cadillac is 
already lobbying to gel in un that 
potentially profitable act 

If thLs all seems tougher to keep track 
of. you're not alone in your opinion 

Ford forges on 

Wo saw a very interesting convoy of 
cars on Interstate 94 near ihe Detroit 
Airport a few weeks ago. Running 
together with a spanking new Thun- 
der-bird (well before its public introduc- 
tion) were a Toyota Supra a Mazda RX- 
7. a Datsun ZBQ-7X and □ BMW 633C51. 
all high-perfon nance, rear-drive sports 
cars and span coupes and all sprouting 
identical stick-on radio antennas for 
car-to-car communication 

It was obviously a Ford engineering 
test trip comparing the new Bird, prob- 
ably with the mid-'B3 optional turbo- 
fqur-cylinder engine, to some pretty 
tough competition II thay're confident 
enough about the coming Turbo T- Bird 
to splf-mfifct that sort of comparison, it 
must be pretty good! 

Chrysler/Shelby deal 

3 J erformance buffs will welcome the 
news that Chrysler chairman Lee 
lacocta has inked a deal with former 
racer Carroll Shelby to coi labors tc on 
some but new products. First out of the 
chuto is 4 i;er rifle -looking, fwd. Char- 
ger-based Dodge Shelby coupe with 
aero aids front and rear, super handling 
suspension, port -injected 2 -liter en- 
gine and unique silver-on- blue (or blue- 
on- white) paint scheme. 

Idcucca called n "'fast, furl efficient 
durable and affordable" {under 
SiO.QOU) and said that such exciting 
but practical products "wlU grab the 
new youth market" Shelby will also 
work on special parts for distribution 
through Chryslers Direct Connection 
catalog. 

You may remember him lor his awe- 
some Shelby Cobra sports cars and 
Shelby Mustangs in ihq 'BOs — and 
hitocca. then Ford Div general manag- 
er. as the guy who hired him to help 
build Ford's performance image 

What s next? E^robably a turbo- 
charged Shelby version of the 'S4 G-24 
sports car. Then, who knows? "We 
may do another Fantera someday," 
Tacocca says. IW 



l/iron r PERSONAL 
V lv4U COMPUTER 



TOP 10 ARCADE GAM ES 

VIC-20 TAPE PROGRAM SALEM 



Rank 


Name 


List 


Sale 


1. 


Super Paratrooper (Fantastic} 


324.95 


SI 9,95 


2. 


ExterminalarPlus 
(Seller than Centipede) 


324.95 


$19.95 


3. 


Cricket (Better than Frogger) 


324.95 


119.95 


4. 


3-D Hackman (3-Dimensional) 


324.95 


$19.95 


5. 


Snackman (Better than Packman) 


319.95 


$15.95 


6. 


Bug Blast (Creepy} 


31995 


$16.95 


7. 


Anti Matter Splatter (Nuclear Disaster) 


32495 


319.95 


a 


Bombs Away (Great) 


$18.95 


SI 5.95 


9. 


3-D Maze-Escape 


$16.95 


$14.95 


10 


Krazy Kong 


11695 


$14.95 




BUY ANY FOUR - DEDUCT 10% MORE 





VIC-20 ACCESSORY SALE!! 

1 . TRACTION-FRICTfON LINE PRINTER This new COM STAR 
deluxe primer, prints 9V x 11" full size letter quality single, 
roll or fan fold paper, labels and etc impact do) matrix bi- 
directional 40, 66, 80, 132 columns. Includes interface cable 
that plugs direct into the VIC-2Q computer, no other costly in- 
terlace is needed. List 3599.00 — Sale 3399.00, 

2. UP TO SDK EXPANSION MODULE Aero Space designed— 6 
slot— add up to 6 cartridges— switch select any program. 
Start and stop any program with reset button — not necessary 
to remove cartridges or turn off computer, saves lime, televi- 
sion and computer tone year warranty) List 3149.00 — Sale 
383.00- 

■ 10 DAY FREE TRIAL 

■ WE HAVE THE LOWEST PRICES 

• ONE DAY DELIVERY EXPRESS MAIL 

* FREE CATALOGS 

- WE LOVE OUR CUSTOMERS! 




ENTERPRIZES (FACTO HY-blftiCTl 

BOX 550, BARRINGTON, ILLINOIS 63010 
iPhone 312/302-5244 to order 
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Now! Learn on the latest. 






NRI training includes 25” 
Heath/Zenith color TV with 
state-of-the-art features 



• 6-function infrared remote control 

• space phone lets you answer or call from your chair 
O microprocessor-controlled PLL varactor tuner 

• 82 VHF/IHF, 55 cable channels 

• 24 -hour programmable 
channel selection 

?ctronic time display 
speaker FM sound system 
nee of three cabinets at 
student discount 



tte've taken the driest, most ad^rwed. must 
complete TV Audio Video course jtuuLifrle and 
nmde il tM-'if [setter VwVRIliniipvnur training; 
i.ip 1-n ond even beyond today's lertmolopy wnEli. the 
pidting advanced pefformaiict! JEesuli ZeniLli 
Model 2v(H TV Now you cart fcsttn bow to service 
-veil ilif latest circuitry on the most esjwistve TV 
yntl rivsemhle and perform experiBlf MS mi 
your fjeatfiku Zeitith Onh \HI combines Midi 
compieif irai n n i p ■Jtitli .such n p lo- date «ji<i p merit 



Choice of Three Specialties 

And finJy NRI jjites yog foe opptiiHmUy to 
specljliffi in any of three ureas. You get the same 
complete trailing covering TV, audio systems, and 
video recorders, but you select your own specialty 
for practical, hands-on training. 

You can choose to build die HeaUv'Zenilh 
color TV: specialise in audio svsterns anil build 
you r own AM/ t'M stereo sytsiem . or take vour bench 




ChoN? ai *pfcl-frfE} training p ra Htlrm , 
or VCR 



training wiih remotMmftrolled videocaffiflte re- 
corder Eeanirmg NW training on videotape. No 
mailer which specialty you etect, your practical 
u^m rig also indudes experiment anddemonstra- 
lions with die exclusive NR] Discovery Lab" and 
yuiiT uwn professional digital mu In meter. All 
equipment Is yours Eu- use and keep. 

Learn in Your Spare Time 

No rasd so quil war |ob or tie up your 
Frtmng£ with ni-ght school... no classroom com- 
petiiian or rigid schedules. NRJ trains you In your 
own. home at your convenience, ifru're a cl® 
of one with complete cumse maleriab, pradieaj 
trairiEng on the late-s: equipment and the hacking 
of a full staff of professional electronics educators. 
NRI brings Rail to you 

The Professionals Choice 

A million wd a half students haw already 
chosen ihe NRI way: And over half the practicing 
TV service technician? in the US. have advanced 
their career? with convenient home training. 
Among il™_ it's NRJ .5 to J uai^ any other school 
(summary of notional survey on request). 



Free Catalog... 

No Salesman Will Call 

Get all the fans on complete, cortwmenl 
NRI training See all the equipmait, loot over 
complete lesson plans, check out our convenient 
time payment plans. .Art d see the many other 
opportunities in fields like Microcomputers, Elec- 
tronic Design, Communications Electronics, and 
more. Send posnigje-paid cant and see wtiat ad- 
vanced training is all about If card has been 
removed, please write to us. 



PractkaJ (rauairig on a real Msue-ur-rhc-art 
TV using professional rqurpm ml 




Well give you m murruw, 



MOOT" SCHULTZ 



CAR 
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Sealed with a vengeance 



fm totally confused about lubricating 
the suspension bail joints of my 1982 
Ford F-100 pickup truck. I went 10 
grease them. bul found no grease fit- 
tings. Yet, page 1 85 of die 1 982 Ford 
truck owner's guide calls for service. 
One dealer told me that these wero 
greased-for-fife finings and didn't re- 
quire servicing Another dealer claims 
they should be greased every 15. 000 
miles He says I should have grease fit- 
tings installed. Please smaighton this 
out — Bruce F. Montag. Aston, Pa 



Sweat box 

Even with the heater of my 1981 Chev- 
rolet Cimion fumed off. f get a contin- 
uous flow of hot air from the defroster 
vents. Since the car isn't air condh 
lioned, it gets very uncomfortable . 
especially in warm weather The dealer 
hasn't been able Ed stem the flow of 
heated air. Can you help? — L. Sis^ 
soyeff. Elmhurst. jV. Y. 

One of two conditions Is likely; 

1 The temperature door next to the 
heater duct may not be closing fully 
when the defroster is off because of a 
kinked control cable. 

2 The rubber seal xhaVs supposed 
to be around the temperature door 
may be missing, or the temperature 
door may be damaged in some other 
way. 

Rejected lover 

1 love my 1979 Honda Accord in sun? 
met. but hale it jn mn ter. Unless 1 
warm up the engine fully before 1 drive 
off it spulters and dies on the road. 
This occurs if the car sits idle For evert 
half an hour. The problem has been 
with me since I bought the car and no 
mechanic has come up with a solution. 
Please help. This is making my winters 
miserable. — Laura La ufer. bloom field 
Hills , Mich 

Pur a smile on your face, Laura. 
Same where in the following lineup of 
possible causes For this problem is your 
answer; 

■ First, fast -idle speed may not be 
adjusted properly . The specification 
called for is 2.80G:r5tK) rpm. However, 



The official! word from, Ford is that 
you do not grease lu bed Tor- life ball 
joints. That's why there are no grease 
fittings in the joints Furthermore, 
there are no plugs that can be removed 
so you can insert grease Fittings. The 
ball joints in your “82 F-100 are sealed, 
and that's that. 

The instructions that are on page 
185 of the truck owner's guide apply 
only to from OKle spindle pins on F-250 
and F-350 trucks — not to lubed-fbMife 
bail joints. 



according to a buddy of mine at Honda, 
your mechanic should set this speed at 
the top end; that is. 3.300 rpm. The 
adjustment is made with the engine 
warmed up. 

■ Second the thermal sensor may be 
malfunctioning. This part, which con- 
trols choke and fast -idle operation, has 
a habit nf getting coolant inside of it 
which then corrodes and sticks. Have 
the sensor replaced It's screwed into 
the head 

■ Third {maybe this should be first), 
you may be using an improper starting 
procedure. Are you pressing The gas 
pedal io the floor and releasing it slow- 
ly? Then, are you keeping your foot off 



the pedal as you turn the ignition key? 
Finally are you reacting to a false 
start? In other words, ate you releasing 
the ignition key when it seems as if the 
engine is going? it sometimes takes ss 
much as five seconds for your Honda 
engine to get running. 

■ Fourth you may have a weak 
choke -opener spring. The spring lets 
the choke plate dose to less than l A 
inch when a cold engine is started. This 
gives the engine a richer fuel mix Lure 
to keep it from stalling. Tension on the 
choke plate is maintained until the 
engine warms up. 

Have your mechanic check the car- 
buretor identi Plication plate, if the fifth 
figure is A, B, C or D, he should replace 
the choke-opener spring with a new 
one. which has been strengthened. The 
pan number for this modified spring is 
16057-689-305. This fix applies to Pre- 
ludes as well as to Accords. 

Lockjawed lockup 

J bought a 1979 Plymouth Voter# with 
3 1 S-cu.-in, engine and 28.000 miles on 
the odometer from a Chrysler dealer. A 
month later, the lockup torque convert- 
er stripped its splines. 1 would have 
chalked it up to fate, except / ha vl? a 
service record kept by the car's angina! 
owner showing converter problems. 

jFVea&s turn to pa ge 22 1 



PM CAftCAAE 

Let's torque this over 

When you pul an extension on your torque wrench, the actual 
torque fore* you apply is greater than rho reading on the wrench 
It you don't, allow tor this, you'Jl ovemgbten fasteners and may 
cause damage To get caned torque with an extension inquires that 
you dn a little math (use the illustration as a guide!, 
torque wrench length (Ai 1 > desired torque (T| 

1 — torque Scale reading <TS! 

torque wrench length (Ai +■ exrensinn length (R) 

Example Suppose you warn 80 ft -tbs. of torque. Vuu've outfitted your i 2 - inch 
Lorque wrench with a 4 inch extension. Your iorque scale reading should thus foe; 
12 X SO 960 

— = — = 60 

12*4 16 




B 


* 

A . 
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EMPEROR CLOCK COMPANY’S MODEL 120-K 
OO-IT-YOURSELF CASE KIT 



Solid 3 /^T'Cherry 



$ 129 §£ 



FACTORY DIRECT SALE PRICE 

Regular Faciory Direct Price $199.50 I 

MOVEMENT EXTRA 

Compare your own h&nd-liFush&d maitafptMe 
lo lhose lactory-mades retailing el $ 850.00 and more! 



BUILD MODEL K YOURSELF 
AND SAVE HUNDREDS 

Emperor Clock Company now makes it possible 
for you to Own Our most popular 1£0-K Grand - 
lather Clock at our exlr^mejy low JastOry direct 
price You' ye seen clocks hko our finished model 
t£0 costing 5850 and more in expensive relail 
Stores Sot right now. during our l i meted- lime 
iaciory chrect sale, your cosi is hundreds Jess — 
lust $t 29.5$ fof toe do-st-y ourself case Ml in s-oiid 
3/4" cherry Thai's $70 Se$£ shan our regular low 
factory direct price. Order today and have the 
pleasure of building a timepiece lha| will become 
tomorrow's heidoom 
8ale ends March 15, 1983. 

EASY TO BUILD. 

No woodworking experience is necessary to build 
Emperor's Model 12Q-K The solid 3/4" cherry is 
kiln -dr led. hand -matched, pre-cut and sanded 
smooth A 1J m?ief s. mortises a nd tenons are pre-c u) 
(If you prefer your k.n may be ordered unmetered 
lor $.10 less ) The divided swan neck and linial. 
wgisi and dial lace doors, dial Prams and hasotrcmt 
ars pre-assembled Screws, hardware and easy-lo- 
tollnw msl ructions loclud&d Glass is noL included 
due to possible breakage in shipment Each 
piece may be reordered separately 



SOLID BRASS EMPEROR a. wi-m with 



Tpmpo* JF ugil Oiftl %W4 M 
Q >01 -M Martini 

Wdnhg M*on Dmi $!»-» 



MOVEMENTS AND DIALS 

Selh Adjusting * One Week 
* Weight Driven ■ 

« Weslminster Chimes * 

Emperor's Model 1Q1-M 
mov4>menl with your 
choice of dial is made ol 
solid brass by a wath 
known WesE German 
family hrm. Choose from 
either Tempus Fugil iTime 
Flies) or Moving Moon 
with lunar calendar dial 
the movement rs self- 
qd justing to tick smoolhJy 
and accurately so you never have to level your 
clock it sounds me Westminster chimes each 
quarter -hour and counts the hour with a Big Ben 
tone Movement includes weights, Mhd brass 
weight shells, brass- 1 inched bob. pendulum and 
chimes All plates are solid hr as? wiih pinions ol 
hardened Sleek Installation and adjuslfnenl art! 
simpEP. following! step-by-step instructions supplied 
NO RISK! MONEY BACK GUARANTEE, 
if for any reason you are not completely satisfied, 
rerum in original shipping carton wrlbm Ihiriydays 
lor prom pi refund No questions., No excuses. 



MOfEWEkfS EAfiflY A 
OhiC Vf Aft WAR ft Ah rv 



LYRE 

PENDULUM 

WITH 

SOLID 

BRASS 

RODS now 

available 

*25“ 

EXTRA 



H ■SUBTRACT S10.M FOR UNUHEREO KIT. 

ORDER TODAY! THIS SALE ENDS MARCH IS, 1983 

ORDER DIRECT WITH THIS FORM * ORDERS SHIPPED 2 TO 3 WEEKS * SHIPPING CHARGES COLLECT 



EMPEROR CLOCK. COMPANY. Depi. 39-S 

Emperor Industrial Park, Fairhope. AL 36S32 



c-«w c-Pd THiptwnft urtfen w^fcamc Please Check New CuslamerG 
c>ri i tw sa-asi* PrevnJus Customer O 



Model tJO-K 
Solid 3 f'A" Chpiry 
74 - * iG^tm tl icrtD) 

I VISIT CUR FACTORY 
SHOWROOMS 
Men d*y ■■Situ rday 
Emp*rtw Indu«trt4l nark. 

Falrti op&, AL 

I IN CANADA, o.uf itawnHHn *1 
H» N«iwbp|4 Str**l, 

| London. GnIwfo 

yb 

EMPEROR® 

Cl JOCK COMPANY 

WORLD'S LARGEST MANUrACTuRER 
OF GRANDFATHER CLOCKS 
* *933 Emperor ci ock Compan* 

An -Right*. flrte- itd 



QTV 


Dr SCRIPT ION 


WT 


REG 

PRICE 


SALE 

PRICE 


EXT 




Model 1 ?0 K Solid 3- ^ ' Chorry Da-11 - YoutboII Ca.se K«1 
(Movement P-dbad Stpantely Balow] 


&0 


$19950 








Mqdel 130- A Solid 3 >1 Cherry Completely Finished Clock with 
Se l F-Ad|uSCirig M&vement Tpj-ipuS FuyiC Dial, WteSSminSter Chimes 


97 


5684 E0 








Model l£G- A SoEid It. 1 4" Chef ry Corr.pletely Fished Clock with 
Self-Adjusting Movemenl Moving Moan Dial. Wesl minster Chimes 


98 










Model 1Q1-M Seii-Adjuslirig Movem&nL Complete with 

Tempgs FugiS Dfal, Weslmrnstef Chimes for Model 120-K 


33 


$144 50 








ModiH iQi-M”B^ir-Acl|uslifig Mov-e*nen1 Complete 

Mo vi n fj Moon Drai, Weslvnihster Ch-imes fpr Model 13G-K 


33 


$159-50 









Lyri“^ndulum Tor &otn Monl^l lb'i-M Mavem^ntj 


5 


$ 25.00 







We accepl personal check a 
Enclosed? $ | J C*tC* I ) Mpn«y Qrtffrr 



Charge Co my | 



Please check 
□ Send Kit Unmft&rsd . 
Subtract SlO From Total 



rr 


nn 


Mo 


¥r 



TOTAL L_ 

AlaLuiftA res -Jems only, 
*dd 4% l&ltt iax % 

GRAND TOTAL L_ 



NAME, 



Please snip Ihis order 
□ UPSO Parcel Posl □ Malar Freighl 
Emperor mums Ihg right to aelGCl method of 
shipmenl, if necessary. 



STREET 

CITY, STATE, ZIP 

TELEPHONE NUMBER 
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{Continued from pa go 20,1 

Also, several transmission shops have 
told me that this convertor has been a 
pain, what with splines stnpptng and 
pumps pooping. The Chrysler Consum- 
er Relations Hoard denies iho allega- 
tion, saying that there hasn't been any 
abnormal trouble Have you heard of 
problems and is there any talk of a 
recatl?~Gmg Endeman, /{oqm? Itiver. 
Ore. 

Vfls, ih^rp have. beun serious prob 
lems with ibo a 78 and r 79 versions of 
t he Chrysler Lockup torque convener. 
No, I know of nopl^ns for a recall How- 
ever you'll warn to know about three 
significant service bulletins. If all rede- 
signed pans mentioned in them are 
installed in a ‘78 or '79 lockup cue wen - 
er. essentially what you end up with is 
a 1980-82 version of the convener 
which is a reliable unit. Here's a run- 
down as lo what these bulletins 
advise 

■ No. 21-14-79 (6/25779) describes 
the procedure uf eliminating "abnor- 
mal torsional vibration" or "lockup 
lorque converter transmission shud- 
der." These are two distinctively differ- 
ent conditions. 

"Abnormal torsional vibration"’ is 
described as a commons drumming or 



droning sound from the drive trasn up 
to approximately 45 miles per hour 
This is due to the early engagement of 
the convener The solution lies in 
replacing the lockup spring inside the 



converter This modification raises the 
converter lockup speed which will 
solve the problem but will hurt gas 
mileage .slightly 

"Lockup shudder" is describEjd as a 






Know your A$, Bs, Cs and Ds 

Wfriai happens- when coil springs or lur^iPn bars weaken and 
This: Bail joints and control arms overload. front and 
alignment goes out of whack, and tires and steering linkages 
wmt abnormally. To find out haw your springs are holding up r use a 
tape tneasuro and this illustrahoni- with '-banks to TRW- 

■ Perk on ij level surf Lice. 

■ Nl&asuiei the distances between the lower control arms and Fra me 
(A).. There should be no more than -.Vmch difference between the two 
ments. 

■ WlEMsure dimension E3. The difference between the two Bs should be no more than 
x 4 inch Do dte same for the two Ca- 
ll Measure cho Floor to bottom-Ql tho bumper disEance as shown by the Ds (make 
sure the bumper isn't hem) The difference! between the iwo D rneasuremenss 
shouldn't be more than inch. 

If necessary, replace both springs or torsion bars — not just one. 



measure- 
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Bunn Fin Wood Saiely 

Tne heL-*iwi LMdiHf OniH' 
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Quality Splitter Parts 



D«uN?-Acllng Cy4lndm 



SIZE 


type 


HDD 


ITFM 


PRICE 
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Heat Individual Roams Economically! 
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$1000 A Month With Just A Hack Saw! 

hy Philip V. Rranearn Sr, 



Yes, you can make f HXX) a 
month and more with just a 
hack saw in yollr spate time. 
Will /Get Rkh? 

No, you wall not get rich, 
bui you can make over S 1000 
a month m your spare lime 
and have a ball doing it . 

1 tried ad those "Get Rich 1 ' 
gimmicks that are advertised, 
that never tell you anylhmg 
until you've sent them your 
$25. an d then you find out 
their gimmicks were men for 
you. Well, I've tried them ail 
and I’m still not rich. 

All t ever wanted was 
something I could do m my 
spare time with my hands, 
make a little money and en- 
joy myself and not have to 
buy $3000 worth of tools or 
merchandise to do it. 

Believe It Or No t 

I found the mosl enjoyable 
and profitable business 
working with my hands and 
the only tools. [ use arc a hack 
saw and measuring tape The 
really nice ihing aboui it is 
any main, woman or ten -year- 
old can do it- 



fFdwr Do I Do ? 

1 make beautiful in- 
door/ outdoor P.V.C. pipe 
furniture. Such as chairs 
lounges, tables, swings, and 
all kinds of baby Furnilure 
out of P.V.C, pipe; even bi-r - 
d houses and feeders. P.V.C, 
pipe furniture is I he hottest 
selling furniture on ihe 
market today, because il is 
unique and beautiful and will 
not rot or rusi and n will vir- 
tually last a life time. 

Profit L nbt'tiviahte? 

The fantastic part of this 
business is the profit. 




Just go took at some of 1 his 
furniture in the stores and see 
some qF the unbelievable 
prices it is selling for. 

A chaise lounge that costs 
$42.2? isi material and three 



hours of work is selling for 
&\c r $22R in the stores. I can 
sell my chaise lounge For 
anything E think my labor is 
worth. For once, the big 
manufacturing companies 
cannot compete with me or 
you on prices. You will find 
you. will have more orders 
than you warn! 
ffjktTf van y ou bay the RKC\ 
Ftpy? 

You can buy the P.V.C, 
pipe from any local hardware 
store lo start. Plus I will sup- 
ply you with ihe names and 
addresses of cushions and 
pipe manufacturers who will 
set! to you wholesale h plus I 
will supply you with my shop 
manual and six detailed 
\hi*p drawings with pictures 
and measurement! of six 
different designs. 

Do von need mp shop drun ing\ 

No, you don*t need my 
shop drawings unless you 
want to save hundreds of 
hours of trial and error work 
and thousand* of dollars that 
1 had t-a spend before 1 finally 



found lhc right design and 
measurement! and tricks to 
the manufacturing of P.V.C. 
pipe furniture. ( only wish 
chat when 1 started, I could 
have bought these shop 
drawings and I would have 
gladly paid II DO for just one 
of them. 

I Niff p ayyov ! 

Yes, I will pay you 125 for 
any unique design shop 
drawing ihat 3 can use in my 
collection and workshop 
manual. 

/ low dtn vu wart? 

I) Decide if you like to 
work with your hands to 
c reale things and want to 
make mane*-. 

2| C an you afford 1 1 2. DO 
fox mv shop manual and 
sis drawings. 

J) Send me your name and 
address a tong with your 
check for 112.00 to: 

Philip E. BrancatoSr- 
P.O. Box 237* P 

Rivetvicw. Florida 33569 
|EI3)677-694& 

Please allow about two 
weeks for delivery. 



vertical shaking of the instrument panvl 
and steering column It may be caused 
by one or more of several conditions, 
including a rough road or a poorly 
tuned engine But the bottom Line is 
that it's also caused hy a defective con- 
verter lockup valve body and pump If 
so. the old ports should be replaced. 
The bulletin tells you what to replace 
them with. 

■ No 2.1-10-79 Revision A (7/30/79) 
speaks about the tendency of some 
197E-79 lockup torque convener 
clutches engaging when ihe transmis- 
sion is shifted into reverse gear This 
condition is characterised by engine 
hesitation or sluggishness when i he car 
is accelerated in reverse. If this condi- 
tion persists after the transmission oil 
cooler is neverse-Bushed a new pump 
should be insured 

m No. 21-23-79 { 1 2/10/79) is a discus- 
sion of your problem. Grog — what to 
do if ihe car won’t drive when shifted 
into gear because of stripped splines It 
seems that the trouble is cnnfinnd to 
the A- 904 transmissions having the 
I lockup torque converter. 

Mistaken identity 

My 1 97? Lincoln Mark V has developed 
a fluid leak in the brake hydro boost 
power unit that's listed as part No 



20D5 in the shop manual. The manual 
indicate that r he same urm is usi*d on 
the Granada. Monarch and big-sizo 
Ford. Lincoln and Mercury models. My 
local Ford -Lincoln service center says 
no way — that these pans are not inter- 
changeable If these pans were inter- 
changeable. a hydro-boost that car r re 
off a wrecked Granada. Monarch ur j 
LTD would save me over £300. 
Wrecked Mark Vs are hard to find. Am I 
being conned? — Blaine Kemmerer. 
Hayden Lake. Idaho 
IT s no con . B tai no You h a ve to wat ch 
those pan numbers in Ford Motor Go. 
service manuals. What often looks like 
a part that fits several models, because 
numbers arc the same, is a part that Bis 
only one model You see. only a portion 
o! che part number is given. Jn your 
case, the shop manual doesn't show 
the front halves ol Those parr numbers, 
which are D7DZ for the Granada and 
Monarch, D7VZ for Ford, Mercury and 
Lincoln and D?LY for the Mark V 
However, most hydro -boost teaks 
can he fixed by replacing the seals. 



DO YOU HAVE A CAR PROBLEM? 

JtJif JSk M«T flfrtur 1^ ^iMr qumfffcirT to ft\r 

C 3 T Clinic. Ryiufar .Ur^.fi.jrui..^ 224 We±S 5 ?lh Si 
JVfrrt 1 York. iV V tdtfiS White le«prs csfWJOt &*■ .in 
•ivnm'd ladiKidudUy. problems iteu * uv* o / 
irtitnffi will he i-n the ceWijmn 



SERVICE TIPS 

M I f yuu. expect 10 prevent a repetition of 
a Honda brake vibration problem by 
doing a brake job, grind discs while 
they're on the car Don’t grind them on a 
remote brake lathe You' IJ probably have 
to I at a Honda dealer do the job since he, 
rather than an independent mechanic, Is 
more likely to have a Honda, disc brake 
grinder. On-Lhe-c&r grinding assures 
that discs are machined absolutely paral- 
lel. a necessity with Honda. 

■ Don't injsi that hatchback door on a 
I97D-80 Plymouth Horizon TC 3, Dodge 
Omni 024. Foret Mustang or Mereury 
Capri. Those lift cylinders- are suspected 
of being unreliable. If only one fails 
when you're beneath the doer, the door 
can drop and injure you. There have 
been 30 such Injuries reported, and the 
National Highway Traffic Safety Admin- 
istration is investigating 

■ A siumbie or hesitation of a cold 3.8- 

iiier engine in certain IBS 2 Thunder- 
birds, Grtlrmdas. X.K7S and Cougars can 
be corrected by inciting a new acceler- 
ator pump rod (part No E1PZ-9T0S?-A>. 
In T Birds and XH7s, a now accelerator 
pump diaphragm (pari No. E2A2- 
9E55EF A) is also needed. Ask your deal 1 
er to check article B2-14-H of service 
bulletin 82-14 10 see If your car quali- 
fies. m 
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World War III: confined to the lab 



Todays nuclear weapons are so awe- 
somely powerful that few people can 
get past the horror lo consider how [he 
weapons work t. for instance, have dif- 
ficulty accepting the idea of the neu- 
tron bomb — a weapon emitting radia- 
lion that can take human life miles 
away while leaving intact buildings and 
even military tanks. Physicists also 
wonder how the bomb will behave. 

To examine this — not to mention the 
physics of little-known energy outputs 
of high-powered H-bombs and A- 
bombs — physicists have developed 
several ways to simulate a nuclear 
blast. They are socking information on 
how far the radiation goes at what 
wavelength. 



New lab tool: fingers 

Genetic researchers, for years, have 
been seeking a way to rupture the cell 
walls of plants without damaging the 
DIMA (the basic chemical of genetics) 
crammed inside the cell. fancy lab 
equipment has been tried without sue 
cess. EJut Jack Van'i Hof and his col 
leagues at brook haven Labs have dis 
covered something that works. Coat a 
plant cell with a chemical that hardens 
the nucleus. Then put the cell on a 



The higher -powered weapons put 
out much of their energy a l the X-ray 
wavelength, a phenomenon that's diffi- 
cult to simulate without actually setting 
off a small bomb. But how the 
researchers at Lawrence Livermore 
[itbs in California have a now device 
the Flash X-Ray Facility. It's the biggest 
X-ray machine in the United States. 

Using the facility's linear electron 
acceptor shown below, rho research- 
ers tire very high-energy particles at 
tiny metal targets such as tunqsten. 
The resulting blast gives of!' X-rays 
thousands of limes more pownrlul than 
a chesE X-ray. The outward bLtisl looks 
much like that created by a nuclear 
weapon 



microscope slide Cover it with another 
^lideand press the pair between thumb 
and forefingers and you' ll crush the cell 
wall, leaving intact precious DMA mol- 
ecules for further study 

Huffin' over puffins 

Atlantic puffins — sometimes tailed sea 
parrots— nearly became extinct in a 
rash of 1 9th- century hunting, And 
while a fcideral hunting ban raised puf- 



fin population levels earlier this centu- 
ry. puffins nevpr returned to some pop- 
ular nesting grounds. In the premier 
issue of Cornell University's UvlngBlrd 
Quarterly, however, ornithologist Ste- 
phen Kress reports the hatching of five 
pairs of puffins on Eastern Egg Rock 
Island off the Maine Coast. The hatch- 
lings wern from birds transplanted 
from other Atlantic nesting areas. 
Kress says the species is far from saved 
and needs legislative protection . 

Brother rat, the drinker . . , 

Some trained laboratory rats crave 
alcohol. Others can't stand it, regard- 
less of training. Purdue University 
researcher Joseph Zabic thinks that it 
may be a natural body chemical — sero- 
tonin— -that makes some rats hate alco- 
hol. The same protein helps control 
blood pressure, sleep and other func- 
tions in peopte. When Zabic gave sero- 
tonin to lab animals they usually 
refused alcohol Even if alcohol was The 
only thing shey were given lo drink, the 
lab rats sipped only grudgingly when 
under the influence of serotonin Zab- 
ic p s research continues as he tries to 
find out if the chemical rmghL have the 
same effect on humans. 

Science from cradle to . . . 

If you ' ip worried about where America 
will get its scientists in the future one 
answer might corne from a new public 
school. New York's Manhattan Center 
for Science and Mathematics, which is 
Graduating its first |unior high school- 
ers *his spring By 19B5. the center will 
he the only school in the country to 
leach science and technology from kin 
dergarten through high school. Ele- 
mentary schoolers use the school's 
greenhouse and experiment shops, 
while the junior high set is introduced 
to powerful microscopes and optical 
workbenches. By high school, student^ 
are exposed to computer program- 
ming, col logo level math, chemistry 
and physics. 

‘ Finding adequate texts ha.s boon 
the toughest job sn far " says principal 
Cole G eon The soon ce riopa rt me n i ha s 
produced ns own textbook on space 
physics. nuclear measurement and oth- 
er 3 u bj ec tb — al I for nin t h ■ grade rs. M 




Linear accelerator blasts small targets* simulating the explosion of a neutron bomb. 
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The potential 
is boundless. 

Potential, In many people rt 
goes unrecognized, undeveloped 
and unused- Thatf* tragic. Because 
when a person's potential is never 
developed a terribfe thing hap- 
pens: nothing, 

in the Air Force, we look for 
potential, And we challenge our 
people to explore and discover 
that potential for themselves. First 
with skill training, then with valu- 
able experience. 

We're happy to say it works. 
For them. For us. And for our 
country. Because as our people 
grow, we grow. 

Developing potential is part 
of what aiming high is all about ff 
we all live up to our potential as 
individuals, there will be no limits 
to the potential of our nation. 

The Air Force encourages 
young people to continue their 
education. Then, with diploma or 
degree, to accept the challenges 



of modern technology. For inf on 
mation about these challenges in 
the Air Force, call 16Q0423 USAF 
(in California 1-800-232-USAF) or 
contact a local Air Force recruiter, 

AIRFORCE 

A great way of life* 
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American Driving Machine 
Performance Report. 

Americas ' inly lull line ot 
6 -passenger liv ini -wheel-drive 
airs. 

■lies:. mpg: 

Highest milage (vpassenger 
coupe and sedan in America. 
165 lowest priced iront- 
wlg vi -dm v 6-| >; isscn ger 
car in America 
Advanced in mt -wheel-drive 
perti trmaiKe. 

S ic.ir i m sU.in n i miU- pn kli 

lit in plan.t 



Of all l lie cars in .'America, the 
19 H 3 l >odge Aries K's are probably the 
m< vse perfeei tannic airs, l-'irsi i >t all, 
iim idler line offers six-passenger 
o napes. sedans ajid wagi ms engi- 
neered with front -wheel -drive. 

The front- wheel' drive difference. 

Aint'EI m nice ihe difference fr< >rn 



in difficult driving v< mdidons like 
nun-slick highways t >r through snow. 

I h a i 's because The weight of rlie 
engine is over the drive wheels Cor a 
firm In >ld on the n lad. s< > whether 
yi hi 're gi )i ng tip asm iwy nu am tain i ir 
>■' mr snowy driveway it’sgood ti 1 
km ^ Aries' I Vui it -w! ice I -drive is pull- 
ing tot: ali mg. And fr< mi wheel 




wheel -drive makes 
The way it pulls 
rather than 
pushes yi hi 
around right 
comers; the 
more secure i ractit m 



drive means 



and handling it Budge Anos K. 

gives you, c\ l it America's highest mileage 6 -passenger sedan and wagon. 



‘Coupe & Swfcv Whgqn 41 v*l iw r [55] EPAral mpq U»EF*Ctf *np9 •t* conpuncon Yburr'vinagB may tary dopendini) on tpoed wE*aH’*r .anrt lrri lersjin 
Annual ti#y mileage rurhabiy Lo*er Cfi* lower 



N 
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Aries K hits plenty < if n * mi. Because 
there is m 1 drive train hump to rake 
up space. St i a family of six can reins; 
arid travel in o atiit mi. 

Highest mileage 6 -passenger cars in 
America! Starting at only $6577/’ 

I’Yunt- w heel -drive alss i c< uitrib- 
utes \< > higher mileage, Hit- Aries Kls 
are the highest mileage six- passenger 
Coupes, sedans and wag ms in Amer- 
ica. Because .-Vries has an adv anced 
front -wheel drive design engine that 
is more fuel efficient. That’s a fact 
that 'll brighten \ < >ur faniih budget. 
A.t. I f ir even brighter news, prices 
stall at only $65 ’ At $65” .Vries K is 






America’s Driving Machines 

The New Chrysler Corporation Quality engineered Co be the best 



the lowest priced t'n mt- wheel-drive 
six-passenger car in America. 

5 year or 50,000 mile 
protection plan; 

The Dodge Aries K you 

dn Hisv will lx- a member « if your tarn- 
il\ lor j longtime Because we vc 
built the Aries to a new standard < if 
American workmanship in one of 
tilt* world’s hum teehnok igicaih 
advanced. plants That s why we liave 
the confidence to back the Aries K s 
with a 5 year or 50.000 mile ( which- 
ever comes first ) pn flection plan 



on the engine and powertrain and 
against c utter bt xJy msubn utgh . 

So it' vi. m warn a great family car, 
but or lease (Hie ofihe ItJfiJ Do* 1 "' 
Aries K 's at yt utr k.ical !> »dge j l,j 
Buckle up f< a 1 sufelt and take v* >ur 
family out for a front-wheel drive. And 
we whether Aries isn't the perfect cir 
tor y< ill r family IXxIge Aries K’s. 
Americas 
family 
driving 
mad tines. 



“C oupe ssicfcur pticc laJues-wKicresSinflCiOfl wSw tirec. s&s w«w eovors i5ie-M 

tLHTWleCJ ATin^f DBTldLlitHS mat r'^qjuirvd SfttivOU" ■ U'-k'tt 1 UuF3ii . 
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From the wilderness 



This column Is coming to you from a 
rustic setting, courtesy of the most 
modem technology. Skiing in the 
Troutbcek Executive? Retreat in Ame- 
nia, N.Y., l am surrounded by beautiful 
natural scenery wildly divorced from 
my usual view of New York City's; side- 
walks and traffic. 

No matter whore you find yourself, 
however, today's almost magical art of 
telecommunication can pul you in 
touch with the rest of civilization All 
you need, is a telephone and a few 
assorted computing tools, a little 
knowledge and the will to be a kind of 
pioneer, I fere is a step-by-step guide of 
how ihzs column you are now reading 
was written, and could hav€' been 
delivered — without paper or typewrit- 
er, with no need to commute via sub- 
way to a central office, no working in a 
typical office environment and without 
even having to leave the primal. Arne- 
nian forest, 

Troiitbeck to you 

The initial step was to hook up. via 
the telephone line, ro a national com- 
puter network This could have been 
accomplished with any of the many 
home computers equipped whh a mod- 
em. which is a special telephone 



attachment. Or, as 1 did. you can use a 
ponablc terminal which has no com- 
puting power of its own (I used the 
RCA Videotex Data Terminal, Model 
VP-3S01 ) 

First thing was to attach the terminal 
to the Telephone jack; it plugs right in 
Then ! hooked a portable TV to it. just 
as you would a video game. 

Next, I dialed the phone and made a 
local call to a nearby computer that is 
part of the CompuServe Information 
Service (Cl 5) computer network Once 
nn CIS. 1 used its primitive hut useful 
word processing program to type in 
our words Displayed on the little TV. 
the words could he listed, changed, 
read and reread and—most important- 
ly— stored. 

Out of storage 

Once 1 got home. I used my personal 
computer and modem combination fan 
Apple II with a Hayes Micro modem 11 
running the Z-/Yo communications 
software) to access the network Again 
This time, instead of just reading the 
words stored there (called a '"text 
rile"). J "downloaded' them. 

Downloading means that I used the 
i ompoier to copy the words off the net- 
work storage and move Them Firs r into 



Second - chance antennas 

Today's TVs an? packed i-vz'Jj 1 ? modular electronics and many^lttuited 
chips, huf there's still one repair a do-it-yourselfer can 
hancUe: replacing a amenna. You can do it easily 

s vf th a replacement antenna from any election it $ 
store. Be sure it has the reramfnfj screw 
and is of universal design. 
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the computer's RAM memory’. From 
the computer's temporary RAM mem- 
ory 1 was then able to quickly store the 
text file (these very words) onto a flop- 
py disc. 

Processing 

Now I had the words on a floppy 
disc, and the toxi ElLe was completely 
within [he '"power" of The Apple II 

The first thing f had \o do was io for- 
mat the text — make certain the lines of 
type were the right length so that our 
Production crew could figure the space 
it would take in prim. Then I touched 
up a word or two {maybe even three) 
here and there. To do that 1 used the 
Wordstar word processing software, 
rewriting the text file that the 2- fro 
software had downloaded from the CIS 
network When [ was done, the text file 
was in perfect condition to hand in 

Final steps 

At this stage. I was stymied some- 
what by l he fact that our office has not 
yet installed a computerized word pro- 
cessing setup (although we will soon 
have onef Ail I could do was to print 
out the text file and hand It in. much as 
if it came from a {sigh) typewriter. 

F low ever, soon our offices (as many 
offices already do) will have ihe capa- 
bility to accept text files transmuted by 
computer over the phone line— even 
from a forest retreat. And. such files 
will be sent from our office directly to 
the pnntEir via phone. The end result 
-viLI be that computers will have con 
quoted distance. Indeed in many 
businesses tho idea of a centralized 
office may be rethought. 

And. by businesses. I mean any firm 
ihat depends on memos or U.S. maiJ. 
Hy hooking up to a computer network, 
you get all [he benefits oF full electronic 
mail capability. Any sort of information 
ihat yon can type on a typewriter can 
be, as this column was. "uploaded' 1 to 
ihs computer network from a remote 
terminal. It can then remain in storage 
on tho network and be "downloaded" 
again and again by computers and ter- 
minals from coast to coast 

In fact, road this column via com pur- 
er. Go to tho R ACCESS area of Com- 
puseiw and enter: TYP COL PVf 
7QQ01 .105G|. Have fun telecommuni- 
cating, m 
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HOW-TO KOOK CLUB 

shows you hundreds of 
ways to do-it-yourself, 
do-it-right, and 
save money too! 



/ 18 years experience \ 



Select 5 exceptional books 
for only $^95 



(values to $97.75} 





l.lxt 114JS 



me 



mi 

LIU $3 11,93 




1AM 

lid 5 LG. 93 






3 

]JM Stfi.Hi 






The Art at 
Log Bulletin-^ 



1341 

Lhtl SH.9S 




i -nn 

UM £Sh.*L 



TW 

hmlihy*' cr 

HOUSEHOLD 

JtEWFtS 



if. ^ ^ 



1379 

L.i rl i I Li. 91 





the iuismn:B 

HOWE 

air?iwvi> 

FIX IT BW* 



en hp? 



lifli 

LJd J3-B.95 



iiw 
JL^r si 7 na 





1391 
i.nt Sia.n 



I ■sum 
1 ihE S1S.-9S 





UM 

l.kr nujis 




LQU 7 

tJlL HC.9S 




very gooa reasons to 
How-To Book Club 

Blue Ridge Summit, PA 17214 

* Reduced Member Ptipw- Save 20% to 75% on books sure 
to increase your know-how 

■ Satisfaction Guaranteed,. All books retumrihie within ID 
days without obligation 

* Club News Bulletins. AH gbool current selections— mains, 
fl]SernatPFt r extras— pi ua bonus offers. Comes 13 times a year 
with dozen? of up-tcHhe-minute titles you an pick from 

4 "Automatic Oder,' 1 Do nothing, and the Main .selection 
will be shipped automatically! But ... if you want an Alter- 
nate selection — or no books at ell— we' II follow the instruc- 
tions you give on the reply form provided with every News 
Bullet in 

■ Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discount? on many other volumes 

■ Boom Specials. Take advantage of sales, events, and 
added- value promotions 

■ Exceptional Quality, All books are first-rale publisher's 
editions, filled with useful, up-to-the-minute information 
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I 4 «m Blue Ridge Summit, PA 17214 |jj 

j Please accept my membership in How-To Book Club end t 
I send Ihe 5 volumes circled below, hilling me at $2.<15 plus R 
jf shippin y and ban d t i n g charges. If not sat Isfied. I may re! um j) 
I ihe books within ten days without obligation and have my 
m membership cancelled. 1 agree to purthese 4 or more hooks U 
(I at redo red Club price? (plus shipping/handling] during the || 
,, next 1.2 months, and may resign any time thereafter. * 
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Name Phone 

Address — _ , 

City 

State _ Zip 
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DIGITAL QUART? RALLY CLOCK 
A Quartz crystal ell ** A tflf Jri^ aph- Timei for rending 
elapsed nw Iron 1 sgc to ?4 to An automate he*M#rl 
shu-ofl wa-ming system 'Sphl- rime' can m read ivcm dis- 
play wllhout Slipping limp flight green. iwld LED display, 
easy lo read m direct sunligtil, ptaasart in rte nark Aalcmalic 
heaSigni stat-olf wa.-ning s^hem ir headlights are i eh on 
wNle ipruitn ;s lurried dl. Universal ^ourtiif^g bratkd ad- 
just to ary pn-sitkin Mour T.$ nn dash. under dish Df OH log 
of (Sksi. Easy lo insta*! wifliod speci,* tools Fur vehicles 
wifti 12 *qJ[ n epfrt ground 

MAGNETIC LOCKING GAS CAP 
Helps fra-EM then, w 
cannpl fcj picked, key 
cmoltedMaliBl Key 
•fy included Aith Icdk Won I 
lr«zfl in winte-s. -can't ba 
tamrod by eusi a tkI waier 
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2 toys provided 
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in gas shock sales 

in shock absorber 

performance 






Performance fade is built out... 

road control is built-in. 



from 

iris 



Bobby Uos^r, 3 Time Inrfy 500 
dinner, says: "Gas-a-just has 
bukEt-in feal u res that make the 
difference In eftmfnating per- 
formance fade and giving you 
■flrai mHe" road control for the 
length of your ride,’" 

EM-ejust's ooe-tube design seals In high pressure gas 
and fluid, but separates tnem wtrh a paten led divider 
piston so they cannot mix, And Gas-a-ju&l conialns 
absolutely no air. Performance-reducing aeration is 
GOmpI&t#fy $limin$l€d. You stay glued to the road, 

In other kinds of shocks with Their two-lube design, air 
or gas can mk with fluid, Performance can fade. 

No wonder more motorists have replaced worn shocks 
with Gas-a-just than any other gas shock absorbers. 




Gas~a-just; 

Pioneers In gas shock technology 

KYB Corporation of America 

901 Oak Creek Drive, Lombard, I L 60148 
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Clean mark 




Laundry markers with felt tips won't 
smear on papers such as Kodiak HC 
find Agfa BS-31C1 They're cheap and 
easy to tlml —John McNarney 



Money savers 




Plastic runnels bought at supermar- 
kets are just right tor the darkroom 
and cheaper than from camera 
stores. — Robm fterraberg 

Punch it 




A paper punch Ccm be used Lo make: 
lab&lft for numbering slides. E^unch 
out rounds from yummed address Ja* 
dels and paste i he circles on iho enr 
ners of the slides — Louis Nachman 
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Removing frame nails 



yOU can do it faster, 
cheaper, better , . . with a 

one hand operated 



HEAVY DUTY 



To remove picture-frame nail a easily, 
grasp them firmly with pliers a ad 
strike the pliers sideways \*nlh a ham- 
mer. preferably a plastic-faced ur oth- 
er nonmarring type For removing 
stubborn nails, use locking-type pliers 
for a better grip. — Wa Iter E. Burton 



Yw'H p*v* tip In 30 % pfi Ml bllH wh in yeu Iniuim Jdt pmIIk* ^ te-ntii ind stip* 

ind (warihefitrlp four hemm wiW in Arrow T-50 n dfi'Fffl inba enci jpaL tfrsircc in Irlf^b the nn* it 
SUplf Sun. V-MJ ywr own tw — » UtH to Mnuwtf I rtlitl Tw hrt H H*l¥* - n** 

wMl U Libor to itt! in I tHMzt — ™ hind don rl ta hpht mitariil *1 ptac* foi- ■ n#t, prtrt«™i jrtT 
m.SOUEEZE.wr^n.ltadm 

At all leading Hardware, Home Center L Discount Department Stores Everywhere. 

ARROW FASTENER COMPANY, INC., 271 MarMK Street, Saddle Brook, N. J. 07662 



Small- parts organizers 






&ONUS. Afid n<-.w 
and toeiM fli^o 
Irae twling pffrfca^R 



very imp-da t^nt 

Th«i pnty nm? h-nr* tauih v%-ilh ™ 

* JLL U&£~ -nrj-N TAm iS 
6 Hfivr tHfVr Ut£N 
C EtftftLQFS 3 MR 

□ BlHLT A 5 Ah INDUSTRIAL WAOTIWE 



Wood scraps, assorted hardware and 
plastic pill bottles will make these ^wo 
small-parts organizers. For the bench- 
top organizer, use a -ft X 2Vs x 3- in 
base to which a 2 x 2 X 8-in mount- 
ing block is fastened with two Wa x 



4 JOINTED 1 

these spec^ Kwewrip* 
nl£D 111 simitar machine* 



ONE PLACE ?Ot* At L YOU# (VfCDS 

CALL NOW1! FOR FREE GIFT 



WEATHEHSTHIP...TILE A CEILING 



THE 5 MOST IMPORTANT WOODWORKING 
OPERATIONS ... IN ONE COMPACT MACHINE 



BUTTON-UP! CUT FUEL COSTS I SAVE ENERGY! 



y* x 6-in. wood slots. Nail wood slats 
to base with 1 dn, wire brads, then 
fasten to the mounting block with 1- 
m. No 6 screws. Fasten lids with B /z- 
in. No 2 screws. The second organiz- 
er mounts to the woM with a 2 x 2- 
in. mntal bracket. The H-in -dia. wood 
disc is chamfered for easy bottle re- 
trievaJ. — Ken Patterson 



MAIL NOW!!! 

2 VIE A □ MASTERCARD 



Toll Free (1-600) 421-2467 
In California (213) S49-Q7G1 



' MONEY OR DEH 



YOWfii NA«t 






W.im] 


*QPHESi? 








CITY 


STATE 




- HP 






ue?Ll Tillf JO CALL 




FUWT 

MASTER WOODCRAFT CO 

' A H«dp..'!h<;-’L^'v fleup: 

WOSPRuCt LAKE DRIVE * P.O SO* 

J-IAHflO^ ClTT TLOfl in.;oJ« CAW10 

lto*rrf*yo 
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Icing on the refrigerator fan 



We have a Signature (Montgomery 
LVarctf Frostless refrigerator. Model 
UFO 1 75S-G5B, serial No. S7-B4740G 
Periodically, the fan in the freezer ices 
up and slops. The repairman replaced 
the defrost- time and heating elements, 
but is at a loss as to what rn do next My 
husband checked the drain for block - 
age: there was none, but there was a 
huge chunk of ice in the fan area. Once 
removed, the problem was solved [cm- 
porarify. bur it has recently iced up 
again. Thanks for any help you could 
give us . — Mary J. Brown Union.. Ohio 

Your refrigerator was manufactured 
by FrigicLaire and the company has a 
service correction for your mode* 
refrigerator. A service technician or 
you may perform these steps: 

I. Disconnect the electricity. 

2 Remove the freezer floor to reach 
the evaporator and fan motor assem- 
bly 

3. Remove the two inboard screws 
that secure the fan orifice to the inner 
liner of the freezer compartment {see 
drawing), 

4. Pull the drain pan toward the 
front, then raise the entire assembly 
from the left and support it in an 
upward position 

5 Clear ice from fan housing. 



6. Locate and mark the boring posi- 
tion on the bads liner (see drawing) 

7, Bore a [ A4 n -dia. hole through the 
line into the fan housing. 

E. Wi|h a small triangular hie. -elon- 
gate the hole downward and Hush with 
the formation of the fan housing to pre- 
vent water from being trapped 

9. Clean any debris that may have 
resulted from the boring and filing. 

VQ. l^eseal the lower left- and right- 
hand comer of the drain pan with a 
butyl rubber sealant (such as Perma- 
gum) Eo prevent any possible air by- 
pass (see drawing). 

1 1 . Check tho conditions of the door 
seats and the scaling compound locat- 
ed around the suction lino and the wir- 
ing harness as they enter the freezer 
compartment in the rear of the Struc- 
ture Reseal as necessary to prevent 
any possible air leaks. Also check tho 
icernaker water and the electrical inlet 
Lubes at rear for proper sealing. 

12. Reassemble the drain pan and 
the fan motor. 

13. Check the ohmic value (resis- 
tance) of the fan motor to be sure it has 
not been damaged, it should register 
about 36 to 41 ohms depending upon 
the manufacturer of the motor. 

14. Plug the refrigerator back in. 



Disconnecting defrost 

1 have a 1970 Gibson side-by-side 
refrigerator-freezer named the Gibson 
F^xJ Master, fm unable to find the 
serial number but it is described in the 
manufacturer's pamphlet as No. 
A99697, pan No. Q 147795. Since it 
was new the refrigerator^ freezer has 
run afmosr constancy on automatic 
defrost — shut ting itself off. ripen on 
again. With utri'ty rates being what 
they are, is there any way by which / 
can disconnect the automatic de- 
frost ? — Gary E. Demoree , Huntington 
breach, Calif. 

According to the manufacturer there 
is no way you can disconnect the au to- 
rn anc defrost and still expect the re frig 
orator to function properly If you 
should disconnect the automatic de- 
frost system, icewtil accumulate on the 
coils, there will be no air circulation In 
the refrigerator, and the freezer will 
run about 22° F 

New service 

The Whirlpool Corp has introduced a 
series of informative booklet about 
major household appliances for The 
benefit of consumers 

The appliance categories that are 
covered include washers, dryers, re- 
frigerators. freezers, ranges, micro 
wave ovens, dishwashers, trash com- 
pactors and room air conditioners, 
While the booklets will discuss 
the selection and use of appliances 
they will deal with no specific brand 
name. 

The first series of booklets— which is 
available now — discusses refrigerator 
defrost systems, appliances and elec- 
tronics, and the basics of microwave 
ovens. 

It is available free of charge and can 
be obtained by writing to the Appliance 
In formation Service, Whirlpool Corp.. 
Administrative Center. Benton Harbor. 
Mich. 49022 m 



J r you tai-L-f 1 a probl&m with any apphaiicv bend 
your quern ion Jloncj wkh the mrxSel and serial 
numbers. io Appliance Clink. Popular Median* s, 
224 West 57Uj Sl. \'e» York. S' Y JOOtS. Stony 
■finrl tetfdrf f.jrrm'jr Em- .iri^wr.-rrid iriLi’jvrrkjaliy Cb-YJy 

uf LVftCfh* f.nE+JTL'sJ Lvrlf Am? -iIu-lli ‘..'r-ixi jrh EhtS 

tcJurnr'i 




After you remove the two inboard screws, pull the fan orifice out of tho hrooter coxn- 
F£iTifien(- This done r the exposed fan housing can be cleared of any ice buildup. 
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There’s only one way 



KGDL 



•v' s r-j t - - p ■_ 



4 ^ 



Wherever the music 
is hot the taste is Kool 
Because there's only one 
sensation this refreshing. 



Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Vouf Health 



Kmgs. IE mg. "lat - , 1 .1 mg. r.idaime. Langs. 14 mg. "lai". 
1 .0 mg. me aline av. per cigaient, FTC Repnn Qst. 'Bl. 
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JOHN GAYNOR 
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Whole house fan 

i own a Cape Cod home with a lull rear 
dormer for the two upstairs bedrooms, 
My low-pitched roof restricts clearance 
so r hat f cctn'i use a gahl e-end whole 
house fan, IV Me to have an airflow of 
8.4QO c.i m. { cubic fool per minute), 
which is the volume of livable spatv. 
both upstairs and down. Can / install a 
permanent tan or window unit lhal 
woufd provide the airflow f want ? — 
Bradford L Patterson Farmingdale. 
N Y 

Brad. you're in the right ehunch r but 
the wrong pew. Your 8,400 n_i. ft of 
Eivablo spa cp must be divided by 2. 
because you have a two level house 
(To help vent it, open the tower win- 
dows during the day, and the upper 
windows at night.) Thus, you're really 
only venting one 'half the livable space 
at a time. Multiply this 4. ZOO cu E"t by 
30 (changes per hour lor good sum- 
mertime ventilation). and divide by 60 
(minutes per hour). This accounts 



fur a required flow of 2,100 c.f.m. 

A much simpler way of Figuring 
required ton size is used by Suars. 
Sears' calculations use square foot of 
area. EE 1 divided your house's volume 
of B.4CHU cu ft. by a room height of 8 U . 
I'd arrive at 1 ,GSO sq. ft. of house 

Sears' coiling fan would Fit in the 
space over your stairs in the upstairs 
hall. Although a 24-in fan would do the 
job. I believe; that !'d go for the 30-in 
fan. since it runs at 51 0 rpm, as 
opposed to 660 rpm for the 24 in. fan 
The smaller rpm is quieter, minimizes 
motor wear and saves electricity How- 
ever, the 30 in. fan requires air-dls- 
rharge openings f gable-end and soffit 
vents} totalling 6.8 sq. ft. The 24 -in fan 
requires fewer openings. 

Aside from the electrical work, 
which may be tricky this is definitely a 
do-it-yourself job You can bring in a 
licensed electrician after you've in- 
stalled the fan and vents. 



Wet sink 

The stainless-stee! sink on my 23- fl. 
boat isn r t coaled on the bollom. Each 
day. about a tablespoon of water con- 
denses and collects under the sink 
How can l stop this dnpping so I could 
use the drawer for storage? — William 
E. Coner Uttie Falls. N. Y 

Ventilate the cabinet and insulate the 
sirik. Thu cool stainless steel ui contact 
with the warm, trapped air in the sink 
cabinet causes condensation here ven- 
tilation holes or cut decorative patterns 
in the top and bottom of the cabinet. 
Crlue screening lo the rear of the vents 
to keep out insects. Next, coat the exte- 
rior of the sink to reduce temperature 
differences. Permatex Undercoat (part 
No. 117EAL for example, would work. 
It is sold at auto supply shops. Build up 
the mating to ai least 'Ain. thickness. If 
you can't remove the sink, wear a mask 
and ventilate while spraying 

Rotting floor 

Excessive ground moisture around the 
crawl spaep. .wrf a very humid climate 

seem to be rouing itie floors in my 10- 

year old trilevel bouse and causing 
them to sag. Adding 4 -mil vapor bam- 

& 



pr didn't help, since newly replaced 
floor joists show cadence of roi dfid 
mold after one yean The crawl space is 
only vented on one side: the other 
house vents are either below grade or 
abui a finished basement or outside 
concrete slabs h's a great expense and 
effort fo install additional vents. What 
can Ido? — Ted Malamas. Culpeper Va. 

Ted. we rati a story in our March “60 
issue that discussed the importance of 
venting your crawl space (fToEett 
Against Rot and insects With Pressure- 
Treated kVood, page 1 62) Even with 
pressure- treated wood, the odor from 
inadequately vented crawl spaces 
would justify the expense of adding 
ventilation, in my opinion. The FHA 
requires at least four foundation wall 
vents, one located near each corner 
The aggregate net free ventilating area 
should not be less than '/ihj of ibe area 
o f the spaco. The requirements can ne 
reduced by adding a vapor barrier 
(ground cover), but that doesn't seem 
to apply Ln your case. 

Tho builder oE my homo cut a 3 -in 

wide slot between the studs, through 

the subfloor He then ran a secliun of 
duct above my outside stops, and 



installed an elbow through the brick 
veneer. On the outside, he fastened the 
ventilator recessed Ln the veneer to 
prevent leaks (see drawing) 

You can also vent crawl spates 
mechanically. Install a blower in a rear 
corner of lhe crawl spate, with a duel 
connected to the opposite vent, Draw 
air in from The remaining vent, causing 
a circulating How I look ihe blower to a 
bum) distal set at about F When 




One way to vent a crawl space when you 
can't a standard t/wx?ogh-the-wafJ 

vwiir Ctir and remove a section of sate- 
plale. fnstaJJ a dud with an eifrgw m waW. 



AJKFIQU/ 



humidity rises above that, the blower 
turns on You can also devise d pres- 
sure system in which a fan blows in 
From one vent, forcing air out the other 
vent For either installation., I'd use a 
licensed mechanical engineer W 



bo you have * home majFir«*artLM? or rtji&jr pn*b- 
JfllTi? Sfffld n ra HomwJwTiffir S Clime. Papular A ic- 
CtiaiiK*. Zi f-f West STtbSl. N*w Ya.rk, N Y. 10019. 
Ltftfffi-H- fidrtrtM tha aru-wRi-Bd 1 i.'idiLT.-Ju.iriy. fige pfigti- 
l«mi Of mtft? j. lIt.Tt.r wjIi 1 bt- rljuELa.vjmd rn ci^a rmd- 
umn. fur- mart Jranifl-i^pnr and maintenance help,. 
gEff FATs Horn* Cam Outdo, $4 05 pgsrpajti 
yaur □nJarH'i ? tn Popular Mechanics. fin* Jijj4. fla 
dm dt r Slrtmn, NwwYnr*, tf.Y 10 Wl 



TOPUtAR MECHANICS - MISlLLMff 1 9SJ 




D 1383 Gflnten Way 







“JUNIOR” 



# SAVES YOUR SACK! Forget spading and raking! The 
"JUNIOR" prepares your garden in a fraction of the time! 



• EASY TO USE! With its tines in the rear and engine 
out front, the "JUNIOR" is so well balanced you 
can handle it with JUST ONE HAND. Won’t shake 
you to pieces tike front-end tillers do! 



• EASY TO TURN & MANEUVER! Because the 



If your garden is 30’x50’ or less, here’s why it will pay you 
to get the full story about the Newest, Greatest Breakthrough 
in rear*tine tillers in over SO years'... 

Halt The Price 

I SAVES YOU MONEY ! Goes for half the price of larger rear- 01 Bi " af ™' efS ! 

tine tillers— which you don’t need for your small-sized garden. 



SAVES HAND WEEDING! It’s adjustable to shallow depth 
perfect for chopping, uprooting and burying weed seeds— 
killing them. Simply guide the "JUNIOR” up and down 
each row. 



• SAVES GARDEN SPACE! Narrow 14" tilling width 
allows you to plant your rows closer together. 
Grow more in less space!! 



The HI fi JOB tiller... for smalt, high yield gardens! 



At Last! A Rear-Tine Tiller 
specially for Small Gardens! 

the 3^2 HP TROY BILT 



“JUNIOFTis light and compact (but strong!) you 
can turn it and maneuver it in tight places with 
wonderful ease! 

There's much more to know about this wonderfully 

different and batter idea in small garden tillers like how 

you can use it to build super rich soil, no matter whai 
your soil conditions... or p how It can help you grow two r 
even three crops of vegetables where you could only 
grow one before! 

So why not mall the coupon TODAY, and get all the 
exciting facts about the amazing new TROY43ILT 
"JUNIOR 1 ..Plus our mid-sized PONY and large garden 
HORSE Models. We r ll include prices, attachments and 
complete information about our special “OFF SEASON" 
Savings discount now in effect! 

WHY, for heaven's sake suffer 
any longer with a tines-irvfront 
type of I liter that has no power 
to She wheels and shakes you to 
pieces? And why break your 
back with hoeing, raking and 
shovelling? The New TROYBILT 
"JUNIOR” makes all your garden - 
lug chores (aster and easier- 
increasing your gardening JOY! 
Send tor full detai I s TODAY ! 





“Turns on a dime!" 



Mail this 
coupon 

today! 



f 

I 

I 




TROY-BILT 3 Roto Tiller- Power Compoater 
Dept. A1 571 C 
102nd St, & 9th Av*., Troy, NV 12180 

YES! Please send me complete in formation on 
the new JUNIOR and all other TROY BILT Tiller 
Models ranging from the 5 HP PONY to the 0 HP 
"PROFESSIONAL” Including details on prices 
and big J, OFF-SEASON” Savings now in effect! 

Name 



AddressL 



City- 



State, 



-Zip- 
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Speedy test of electrical system 



Here's a quickie test instrument that 
provides a pretty good indication ul 
your electrical system's overall stand- 
ing. 

Called the 5 m e irt Lite, it's outfitted 
with red-colored indicators for easy 



Smart Ute tvx/J perform efficient quick voltage 
checks of your battery and charging system, 



observation Four of them check volt- 
age at the battery. Since .« *«« 

six- volt batteries, the 6-v a c 
lion is virtually useless. 

However, the other Three indicators 
definitely come in handy lor determin- 
ing whether die minimum crank- 
ing voltage (9 volts) and static bat- 
tery voltage 1 12 volts) are up to 
par 

You can also discover if the elet- 
irical system is overcharging US 
volts). The fifth indicator is an elec- 
trical continuity test light. 

The Smart Lite — which is B 
inches long and weighs V pound, 
it that — costs St 9. 95 and carries 
part No. UT-B121. 

it's available from the manufac- 
turer Burroughs Tool & Equip- 
ment C-orp.. 2429 Worth Burdick 
St.. Kalamazoo. Mach. 49007 

— .More Schultz 



Fan-belt adjuster 

Although many cars have specific pro- 
visions for belt-tensioning, often you re 
on your own A J -shaped tool would 
seem to he the way to handle problem 
adjustments. The hook end could grab 
against the edge of the accessory, and 
if 1 he straight end had a hole to accept a 
half-inch ratchet or breaker bar, you'd 
be set. Well. JVe just foueid that tool 
And it was perfect to work on a classic 
problem: the Chrysler slant -six alterna- 
tor. its about S? at auto parts stores. 
From Lisle Corp. Clarinda, Iowa 
51 632.— Paul Webster 




The J- shaped tool allows you Co adjust 
belt lenskm ob hard-to-reach accessories. 



Clean fingers 




Thin plastic gloves keep hands dean, are 
cheap enough to throw out when used. 



Filter Fingers is a clever new produn 
that'll help you Tight the never-ending 
war against grease. The thin. 1.5 -mil 
plastic gloves resemble a plastic bag 
with fingers. Filter Fingers tit all hands, 
fit over shirt sleeves and are dispos- 
able. Each package contains six gloves; 
They Fit either hand. Filter Fingers cost 
£1.95 per pack by mail from Image. 
167S3 Beach Blvd., Huntington Beach. 
Calif 92G47.— Joe,/ Br&ault 



Better brain bucket 




Flush-fitting visor of Neve helmet keeps 
wind roar down, seals against drafts, 



Nava Mqto on Italian maker has intro- 
duced r] new technique in helmet con- 
struction Instead of the handdaminai- 
ed Tiber glass in most better helmets. 
Nava uses single-strand Du Pont Kevlar 
woven into a mush and impregnated 
with resin The flush visor design 
makes the Nava super quiet. It's $2 Bo 
from Nava U.S.A.. 5729 Ward Ave.. 
Virginia Beach V.j. 23455 

— Joci Breifuh 



Practical putty 

A + B Fast Set Epoxy Putty may be 
used to repair anything from leaking 
motor-home fuel tanks to boats It 
adheres to metal wood, fiberglass^ 
porcelain and plastic. Clean the surface 




Two-part potty fwnds TO almost any- 
thing. St air cutes dr cures with heat gun. 



to be repaired ait equal pans of putty 
from the two bars of material and 
knead ingether A half-pound package 
of A+B is $4.70 postpaid from Applied 
Plastics. 612 Franklin Ave . El Segundo. 
Calif. 9024R — Joel llreault 



3e 
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Reddy Heater keeps 
Ken Anderson warm on the field 





in his unheated workshop, too. 



You've seen Reddy Heater keep 
Pro Quarterback Ken Anderson 
warm on the sidelines on TV- 
in some of the coldest games in 
pro football history 
"Its like a portable furnace:' 
says Ken. "It delivers a steady 



blast of clean, hot air., .lets me 
work in my shirtsleeves, even in 
sub-zero weather:' 

Ken’s not alone. People who 
work in unheated places tike 
garages, construction sites, 
warehouses and greenhouses 



are also big Reddy Heater fans. 

With 5 models from 30,000 
8TU. Reddy Heater is ideal for the 
big heating jobs. In fact, they 
deliver from 4 to 20 times more 
heat than small residential 
kerosene heaters 




(ft* MCA InUAtomutw, Bowling *Y 



For deafer nearest you, call toll free: 
1-000-821-7700, ext 129. 

ReDDY HearreR 

ft’s Like A Portable Furnace 





HOME A SHOP 




Handy set of power driver bits 




r 



L 




Sears has introduced a 30-piece set con- 
taining jusi about any screw or nut driving 

bit you noEti The bits work in variabLn 
speed drills and drive almost all types of 
screws, nuts and bolts. The set includes 
four Phillips bits in varying sizes, two dif- 



ferent slotted bits with finders, various he* 
bits and hex shank nut drivers. Torx bits. 

square drive bits, a clutch bit and a l A-in 
magnetic driver for all bits The set is 
$ 26.99 at larger Soars stores and through 
the catalog; it's stock No. 9 £5654. 



Emergency light 

The Code One sound -acti- 
vated emergency light goes 
on at the tone of any Un- 
listed smoke alarm. Us yel- 
low-tinted lens disperses 
light at a 45 D angle io in- 
crease visibility through 
smoke. The battery-pow- 
ered Lamp also activates if 
removed from its wall 
bracket. About 514.95. it’s 
from Jameson Home Prod- 
ucts, 2464 Wisconsin Ave_. 
Downers Grove, ill, 606 IS. 









Breathe easy with air purifier 

Kemington has a compact er processes room air 
new appliance designed to through a throe 1 stage filter 
cleanse unpleasant odors The First stage is composed 
from the sir, The Air Purifi- of electrostatically charged 

fibers that trap particles 
and i omaminants. A sec- 
ond layer is made up of sil- 
ica gel crystals with odor- 
absorbing properties. The 
Final filtering agent is ex- 
panded polyurethane that 
traps any remaining parti- 
cles. The motor produces 
IS watts to exchange air at 
a rat* of 4 cu. ft. per 
minute The maker claims 
the unit i $25) Is both quiet 
and energy efficient Kqr try 
formarion write: Kerning- 
tun. 60 Main St. Bridge- 
port Conn. 06602 



Tune tools with electronic tach 




if you have any problems fine-tuning the i artni- 

retunj on your \ outdoor power equipment 

Echo's new thejh lal Ldthome-u-r may b« the an- 

svvs-i The DET-102 \s do signed ‘o monitor the- rpm ol 
both single- and multiple-cylinder engines. Thai means 
it II be- handy for tinkering with your gas-powered lawn 
mower, chain saw, snow blower and the like, ALE circuitry 
is solid state. The DET-102 SE.dls For $46.50 from Echo 
Inc. 3150 Mac Arthur B!vd Nonhbrook, ILL 60062. FH 
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CLEAN AIR ON DEMAND! 

At last, clean “smoke, dust and pollen free” air in _ ^ 

your home or office. The ZESTRON Negative Ion 
Generator cleans your air of harmful, irritating 
pollutants better than any other room ionizer. 



If you've been in the mountains 
I ately . you know how air is supposed to 
smell. 

And perhaps you've captured that 
dean, fresh, invigorating atmosphere 
after a thunderstorm, or while standing 
near a waterfall. 

That clean fresh air you enjoyed was 
rich In negative Ions. Nature's own air 
purifiers. 

THE ZEST It OK IG700 

Pollution and civilization destroy 
natural air ions. A ZESTRON ionizer 
recreates 30 trillion of these ions every 
second. They clean the air of smoke, 
dust, solid pollutants, odors, bacteria 
and viruses which fall to the floor as 
dust 

A new solid-state pulse circuit 
breakthrough is used in the Zestron 
ionizer, This gives the greatest ion 
output (with no detectable ozone) at 
an extremely low price! Compare the 
performance and prices shown in the 
chart, The IG-700 dearly has the 
greatest ion output — yet sells at a 
remarkably low price. 



ION GENERATOR COMPARISONS 
■ a » rae " «*■ 

ZESTRON IG-700 1,904,000 5 99.95 



Ion Cla iid 9000 


700,000 


300.00 


Energen 4Q2B 


550,000 


149.70 


Daif-ArHon 


540.000 


189,95 


Ion Breeze 


500.000 


399.00 


Ion Fountain 


360.000 


129 95 


lonshpere 


350.000 


99,95 


Ian Cloud 7000 


350,000 


1 19.95 


Modulian 


75,000 


B5.0D 


AirCare 


72,000 


149.95 


Omega 700 


63.000 


245,00 


JS&A Air Bubble 


77? 


89.95 


Orbit 


77? 


99.95 



WHAT nr DOES 

The high-powered output of the IG- 
700 provides more negative ion benefit 
for you- It deans a larger room faster 
and more thoroughly than lower- 
powered units, Under ideal conditions, a 
40 by 40 foot room can be cleaned by a 
single I G- 700- 

HOW THEY’RE BUILT 

Don’t let the IG-700 r s low pnce 
mislead you. The unit is of the highest 
quality, designed by engineers with 
many year's experience in zero-defect 



spacecraft design. The Zestron unit is 
totally electronic and does not make 
any noise, This unit is actually a home 
and office version of a large commercial 
air cleaning device costing over a 
thousand dollars. 

Scientists claim that these amazing 
active ions are of great benefit to you 
and can actually make you feel alive, 
revitalized and alert while relieving 
depression, headaches and allergies, 
Negative Ions promote sound sleep, 
learning and healing and even make 
plants grow better. In addition, 
hospitals use ionizers in bum units to 
destroy bacteria and reduce pain. 



FREE TEST DEVICE 

A free passive remote ion detector 
is included with each ionizer. This 
handy little device gives you 
independent proof of operation, and 
permits comparison with other 
manufacturers' ionizers, 

Place the detector first close to a 
Zestron ionizer, then dose to a 
competitive unit, You will see far less 
ion output from the competitive 
ionizer - in some cases no activity at 
alii 



IG-700 SUPERIORITY 

The IG-700 features adjustable 
output, which lets you set the output to 
your own preference. Some people 
prefer fewer ions at night, while a large 
smoke- filled room needs more ions 
than a small room with no smokers 
present. 

The IG-700 has no moving parts and 
nothing to wear out or replace, unlike 
"perfume'' filter- type air cleaners which 
require frequent replacement of 
expensive filters, and which emit no 
beneficial negative ions. 

Scientific tests show that these noisy 
inefficient filter-fan units which emit 
chemical "citrus ' odors are more like 
toys, and are no match for high- 
powered ionizers in thoroughly cleaning 
the air we breathe, 

The IG-700 is a compact 2V4 by 2V* 
by 6 Vi inches. At 1.5 watts, it costs 
about 7 cents a month to run from 
standard house current 

The IG-700 features an operating- 
output level indicator that shows you 
the actual output tevel. Most 
competitive units simply indicate that 
the unit is plugged in. 



ION AIR 

CLEANER 




ZESTRON IG-700 



Please study the facts and figures on 
this page, and then order your Zestron 
IG-700. Try it for 1 5 days in your home 
or office. We predict that you will be 
delighted with the fresher air and more 
stimulating atmosphere it provides. 

If you are displeased for any reason, 
however, you may return your unit 
within 15 days, and we will promptly 
refund your full purchase price. 



HOW TO ORDER 

Mall your name, address and phone 
number with your check or money 
order. Credit card holders may 
speed delivery by calling our Toll- 
Free number. The Zestron IG-700 
Ion Generator is $99,95 plus $4.00 
postage and handling. The price 
includes a FREE remote Ion 
Detector and Owners Manuel. 

ZESTRON IG-700 - $99.95 

plus $4.00 postage and handling 
(2 Units, $94.95 each 
plus S3 .00 postage and handling) 



CREDIT CARD ORDERS ONLY 

Call TOLL-FREE Anytime 

1 - 800 - 334-0854 

Extension 877 
North Carolina residents, call: 

1-80D-67Z-0101 



Other information. *404) 587-2257 

CLEAN AIR 

ENGINEERING 

Department PM I 
1 tO Towergate Place 
Atlanta. Georgia 30338 
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The Acs Hansen Home Threading Vlm ■ 
a lap and die set for cutting r 
most popular Thread,, si^es uses: m 
home workshops, The 12-piece 
sei includes five taps and 

T v,a^i*.;H.N v„_^. ^[us a 

_ nruf ncrrt ulc ^iijk- 1 % «i iv d 1 -han- 
dle tap wrench. The five tap 
and rise sizes supplied an? for 
cutting 6-32, S-32 10-32. 10- 
24 and A- 20 threads. The con- 
venient hex -shaped dies ailow 
threading in tight places with 
Open ’end. socket,, or adjustable 
wrenches Each kit has a 
threading booklet. From Henr\ 
son Inc., 220 Brooks St , Worcester 
Mass. 01606. the set is S26.99 at hard- 
ware stores. — Rosario Capoiosio 



Chuck the desired size tap into wrench 
and tut bolt threads in prabored hole 



Tap and die kit 
in popular sizes 



Mini indoor greenhouse 




Vinyl sheer lifts off for easy cam and 
wa taring. Side is zippered for venting. 



Here is a new concept fn indoor gar- 
dening; a miniature, steel-framed 
greenhouse fitted with a durable vinyl 
cover and topped with a lamp housing 
The indoor greenhouse is designed to 
balance light, temperature, humidity 
and carbon dioxide Levels to provide 
the idea! environment for plant growth 
Hortecs provides a spray can of carbon 
dioxide mist with the easy-to-assemble 
unit. Plants may be permanently 
housed inside or rotated in and nut. as 
needed Available at nurseries, home 
centers, or direct from HortecsCo. Inc. 
Box 416 Lake Forest, 111. 60045. The 
greenhouse is $39,95 for the complete 
package, plus ft 2 for shipping. 

— Rosario Capoiosto 



Tough abrasive disc kit 

Industrial -qua tn y Gemiex resin -fiber 
abrasive discs are now available co 
home woodworkers in kits The multi - 
purpose sanding and grinding kit con- 
tains three long -Lasting resin-fiber discs 
(claimed to last up to 2S limes longer 
then conventional discs!, and a drill 
accessory package. Replacement disc 
kits containing three 5 -in. discs are also 
available. Discs are Flexible enough For 
use on contoured surfaces such a saute 
bodies, fiberglass and wooden boots, 
yet tough enough to smooth welds and 
concrete. The kii with drill accessory 
costs about $5.49, the replacement kit 
is £2.95 Available as hardware stores 
or by mail from Spiracul Products. 
4101 East Ruyaltun Rd . Broadview 
Heights. Ohio 44147— JT. 




The hit includes becking pad, coarse, 
medium end fine- grain fiber discs. 



Solving miter mysteries 

Thr> Mite-R-Gage, manufactured by 
Nowim Inc, 961 East 21st Ave., 
Columbus. Ohio 4321 1 . is made of Lex- 
an resin and guaranteed noi to break, 
crack or warp under normal use. The 
tool consists of a pair of legs which can 
be used to measure angles, check cor- 
ners tor squareness, align radial-arm or 
cable saws, and to calibrate leveling 
tools. Complete with instructions, the 
yiEe-H-Gage is available at hardware 
stores. The suggested List price is 
£12.95- — H. tv 




Adjustable Miie-R-Gage allows you to set 
and record any desired angle easily. 




Mhe-R-Gage is a durable tool with both 
simple and compound miter capabilities. 



Update 

Waller Burton wrote us to correct some 
m is i n formation Inadvertently edited 
into his October '62 story. Build This 
Inexpensive Magnetic Lathe Chuck On 
page 7B. we said that if aluminum 
wasn't available, sieel or brass could be 
used for the front and back plates Wal- 
ter points out; "Brass would be okay for 
the front and/or back plate, but Steel 
would be acceptable only for the back 
plate. The front plalo should be made 
of nonmagnetic material.’' — M-C 



If piDu'w c-ome across a now product with r omo 
apocial Aufuns, lot m know abouE if. ►Vnn? Ed PM 

Worthondr. FoputMr £24 Wpsr STth Si-, 

New PortL N. Y iQQlP. 
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l-Wheeling to Independence! 




he Mi ni OpervlioD — *ear Ntftfftitti) Mn 

CYCLE-CHAIR. the NEW ALUMINUM ELEC- 
TRIC BlKt ch^n 15 tifffcmi! arid safer It's so 
easy so handle, you dcnirol Art, on r&rwartl 
rEve^se. speed, steer mg , and braking wilft 
just ONE HANOI 

Use CYCLE -CHAiR indoors as we3l as do' 
doors Climb gtetp OtHs and ramps, travel 1o 
the store, of lake it 10 lhe bank. Ee indepen- 
dent on lhe Cadillac d 3-wheeler Its lem 
cenier of gravity and aN-aFu minimi (Tame 
mekes CYCLE -CHAIR lhe lightest. Stranges! 
safesl 3- wheeler on the market today Costs 
onFy pennies to recharge at home 
Send for f fee Poor; lot and special oMet on 
CYCLE-CHAIR PE DAL POWER electric bike 
motors and pedal tricycles or call toU-tm 
1-a&Q-2&7-735&. in N.J. &0fl-Z3?-65&0. 

3D Day Trial * Money Batik Guarantee 

GENERAL ENGINES C0. F Dept. 661 

591 Mantua Blvd ,, Sewell. New Jersey OBOdO 



Popular 
Mechanics 
FILE BOXES 
& 



SEPARATE 

INDEXES 




Ao more untidy 
she ires or mdgoxinM 
slacked on top of 
each other . 

POPULAR MECHANICS FILE BOXES 

will help you keep your magazineis 
and bookshelves trim and orderly 
PM is now offering a sturdy glraay 
lacquered Vih Ho x lo keep ^ year's 
supply of PM iggiies neatly together. 
With every order you will 

iheceive FREE self-adhtsive labeln 

covering the year$ 197$ through 1984. 
Pet; I ofT the year required arid place 
on appropriate PM File Box and 
you'll have A very valuable, convenient 
and attractive reference library. 

1 File Box, 12,95 

2 File Boxes, $2 75 each 

3 or more File Boxes, 12.50 each 



FM Indexes for 

the years 1975-1982 
are here ! 



Find the answers to your shop, home 
and ear problems faster than ever. 
Thousands of entries cross-reference 
the articles that have appeared in PM 
over these years. 

ORDER BY YEAR f Price for each 
index is 32.25 

rOFIJLAI MECHAXICH 

Box 1014. Radio City Station, 

New York. NY 10101 

PngxiUff Mechanics bn puIiUcafWn dE Hear** Mya ihrs 
o. llT.TMJ'.ir L-f ihr Hrmnri. f orprrEtiuai 
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Folding sawhorse 

Storing sawhorses was always a 
problem until I built this folding pair. 
One sawhorse consists of a set of 
Legs with cross braces, capped with a 
Framed top Join each set of Legs with 
a 14-ln.ndia. x 4-in. boh. Be sure to 
insert a washer between the legs to 
permit the sawhorse to open and 
close easily. Construct the top section 
and position it on the completed yet 
of legs Bore four % in.-dia. holes 
through the top and into Lhe legs. 
Fasten [he four bolls to the top as 
shown. Reposition the top with boles 
through holes boned in Lhe legs. Lift 
□Jf the top and fold flat for storing. 

— F.F. Binaida 
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Holding a small strew with fingerups 
vise whllr reducing its length Is 
vtn.y W iJftcLilt. To simplify the job 3 
use this technique: Insert the screw 
tip— the amount that you want to re- 
move, less approximate width of saw 
kerf — in a three -jaw dril l chuck, 
Tighten the chuck, then clamp it in a 
vise. Use a jeweler's to i.ui the 
screw dose to the chuck jaws. If you 
work carefully with a fine-tooth hlade 
the screw end will require little filing. 
You'll find that this stunt ss effective 
on up to Wo, 6 screws. 

— Walter t'. tfurfort 



Straws save brushes 

If you toss an artist's paintbrush in a 
drawer to 5lore it. chances are its bris- 
tles will be ruined Protect ihem by 
slipping a soda straw over the hand.!*? 
so it covers bristles. — H.E. Moody 



Tool holder 




Protect your hands front hammer 
blows by damping chisels and 



punches in your locking pliers. To 
keep the jaw serrations from gouging 
the metal, wrap rubber from an old 
inner tube or some foam rubber 
around the toot. — Wayne Fugate 



! STARTED WITH I 



MAKE A WEEK’S PAY ... as much as 

$100**. $150 in a day 

UPHOLSTERING 

JUST ONE CHAIR 



THRIFT STORE 

uafri L-uuoi SiDumh el pesr 
mAnaland "iva&UH fomA tiff 
Wjnif4WL- iiyun A lh this tti- 

%U li 1 MW ; I n -T J I n I* ^ 

tlW hijyM r-U b« nurfe 
m testing and ce-alar 
m^DidditL^dEidlum-i- 
tui h : fi .1 Mill ‘.tinned 
us hc>'A 

_ Mi ft Mn V* 

f Ctfir „ 



COMPARE 

THIS CHAIR 
SUL INC FOR 

5349.00 

IN A 

WELL KftOWN 
DEPARTMENT 
STORE. 



FROM THE START. VO U JUST 

sup into the immense flow 

Of UPHOLSTERY WORK' Think 
of all there is .SOFAS, CHAIRS. 

BREAKFAST NOOKS, BOATS, 

VANS. PLANES, hutds, maitfs, 
theaters, hi r-aties, the list Is 

endless! ! A?ien Wish ahomn y y nu yuu' II havel 

one oF the masl iasanating money -making skills: inSmi™ 
built inla your head an d hands 1 Nc- Tine can e^er take Shis 
shall sw-ey irom you $nd m one tan ever fire yau - bacaiise 
you're tbe boss d 1 e lusniess you can tale mlh you, 
Bnyptflpf. And Irgm then on, you tin make mwey. 
any lime 

TO fill starts, just set TH| coupon 111 Tie 

Mail... Today! It eosls you notlnny at all to all 
the infc-rmati an and There's m obligation. Wo salesman a 
ycifig to tall. Motfem Uph&ldeiy iit&tilile, 

eoooo Fieiu aid®-. ■***»& c it*. mlwhi 



It's easy to do, the M .11.1. way.. .No need to 
quit your present job -start now., in your 
spare lime! at home da in the garage n# ttiiimu 

clasE.t^£, In attems ll yuu can !ie a knot jnil tJuvfc a tad yflu can 
get mtD this 1 asm Ming liu&ini'ss t quickly, (jSsily Vfl-j 
si art pn Lhi! bains right away in She proven, 
preciiwi W uj Upfieisiery Pro^am And befm^ 
you're baneft into h you ran start iFning itie 
sifnjjlt' uptutfstsy jobs thal m ill arousid you. 
waiting m oe a :inn riiairs ru&hlgng, ^Rats 

fwtSilMli. Probably yau Inn Mill Fimrf iFui long 
faeffti tompleling the pro^cam 
fifrtirjfk' wilt start bringing 




y-Qu El’i".' uphaletfiry jobs 

^ MridTr Ju pli tJS ttyTn 3rtubfi7 "" “ 
J EOOBOFj&a Syi^ng 

J Kansas G%, Mo. 64111 

Pleas* mail me a copy of your 
few*. "PKO PESSfOW A L 
UPHOLSTERY lor Fun 
and Pfofil. 

Name 

Addrrt* __ 




State 







Curtis Puts the Own 
Back Into Homeownership 



You Can Beat High Housing Costs and Build NOW! 



Seve SlOOO's by Completing It 
Yourself, 

» Wo do The difficult Framing 
on your lot and: loundatron. 

■ You do ark or part of ihe finish- 
ing wish CurtiS'Supphed ma- 
terials and instructions. 

Affordable Financing Makes It 

Possible. 

■ No down payment Or depoStt 

■ Low monthly payments 
while puilding. 

i Your land may not have to be 
fully paid for 

There's a Representative Near You! 

CALL TOLL FHIC l-fl0lhS47-5t» 
4/ |112) 542-4300 

Cam plot* It VQ^rHAir 

Curtis Homes' 1st 

Jf ytpui Jtapvw PffihiH . Wb- rn* ^uS- 1 



Sand coupon loday for lull details. 

■ Send rqe jO-irr FREE CalJlcg 

I corns HOMES. DCPT.Mrf-i 

J JMl Florida 5d Miftn*ip®*ia. MN Wtt 
1 i'^Lfiao- Pr.rtrr 

| 

| Ad<Jr*(i^__ 



-Settle . 



Crty 

PhO-nfl r 1 

D W* dwft l*^d 

□ ‘r r iL :n-«d IE $*: OLI lor ar|QT|^ ^ H Mniiriij 
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g Energy-Saving 



rom Readers 



Starting a fire 
without wood kindling 

Reduce the u$a of your centra] heating 
system by using a stove or fireplace. 
Avoid chopping logs to make kindling 
by using old newspapers, rolled into a 
triangle shapo. Use only papers printed 
with black ink. Don't use newspapers 
containing colored Inks — the inks can 
be toxic. 

first, roll two full sheets of newspa- 
per lightly into a log shape. Next, begin 
to shapo a triangle. Maka tbo cantor of 
the paper the center of the triangle 
base. Finally, weave the two longest 
sides in and out of the triangle. 

Stack four of those triangles in the 
fireplace or Stove. When they are burn- 
ing briskly- position your logs around 
the stack. — Alton A. Rose , Sumej?; 

s,c. 




1 STARTNMG AT 
OWE C OWNER, 

ROLL 2 SHEETS 
OF NEWSPAPER 
INTO A TIGHT ROLL 




2 SEND fHE 
ffOLL INTO 
LFSHAPE 




3 SHARE THE CENTER 
PORTION OF ROLL 
INTO A TRIANGLE, 
WEAV£ THE 
ENDS *N AND OUT 



Baking late helps 
heat the house 

During cold weather 1 do as much bak- 
ing as possible in the a veiling after din- 
ner, The heat from the oven helps 
warm our family room and kitchen, 
which lets us lower our thermostat. 
Added benefits: The house smells 
good, and It's a 
simple job io re- 
heat food for next 
evenings meal 
Cooking Eate also 
will reduce power 
usage at a peak 
lime, 5 to 6 
pm — Constants 
A/idenson, Miami 

Insulate your tub 

It takes several gallons of hoi water co 
warm our bathtub, and frequent addi- 
tions on top of that to maintain the 
water at a comfortable bathing temper- 
ature, To reduce the heat loss from the 
tub, l blew builder's vermiculite into 
the hollow sides and between the tub 
and the Floor, through the inspection 
port at the plumbing end of my tub. 
This did a good job of insulating the tub 
and, keeping the water warm, thereby 
reducing the quantity of hot water 
required. 

Holes found In the subfloor around 
the tub drain of some tuba may have to 
be closed to prevent the insulation from 
falling through the floor . — M Ray 
Tucker, Raleigh. N-C 
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Free insulation 

My wife calls me cheap, but 1 say I'm 
practical. It all started when 1 installed 
a fold-away staircase into the anic for 
easier access to needed storage space 
There I discovered that the so-called 
attic insulation was quite inad squats . A 
minimal amount was blown around in 
odd piles, In many areas the ceiling lath 
was perfectly visible between the 
joists. From that day on, I scar-tad to 
save all the styrene foam that came my 
way: egg canons, vegetable trays. cam- 
era or television packing. In fact, i col- 
lected any clean material that wasn't 
used to package meal or fish {meal and 
fish trays always retained a smell). 

Once or twice a month, now. 




depending on my collection of styrene 
foam, I go lo the attic to break Up the 
free insulation and spread it in layers 
between the open joists. Eventually, I'll 




cover the entire attic floor with a sound, 
weather and temperature harrier — free 
of charge except for the small amount 
Of time it takes to do the job. — Freder- 
ick HomiK Tamarac. Fla. 



No more frozen fingers 

To conserve fuel in my heated but unin- 
sulated garage workshop, I reduced the 
area requiring heat. I lowered the cell- 
ing by hanging a plastic dropcloth from 
twine tied to screw hooks in tha wall 
studs. I also hung a dropcloth wall in 
the same way. 

A fan placed over the heater circu- 
lates warmed air - — George N, Catlin, 
Gj we CUy r Ohio 
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LIQUIDATION BUREAU, INC. 3515 N. 43rd AVE. PHOENIX, AZ 85031 

EMERGENCY 

LIQUIDATION! 

MUST SELL OUT EXCESS INVENTORY 
SPARTAN CHAIN SAWS & KRACO CB S 



Here is a chance for you to buy a BRAND NEW, heavy duty, 34 cc16 
CHAIN SAW, that weighs only 8 Y 2 lbs., at a unbelievably low price! 



WWAHCEO SPROCKET 
ROLLER NOSE GUIDE 

BAR 



FEATURES; 

■GASOLINE 

powered 

2 Cyel e engine 
-WAlSAO carburet or 
Run$ ill all pcEihens 
■ 2.1 cu. In. engine 
d?s c lace m grii 
■ DaG^ T&wsmlile 
chain. 

-2-5 hoe cenEnfugji 
clutch 



CUTTING BAH 
AMD CHAIN 



AUTOMATIC CHAIN - 

BRAKE of Inertia, typi H 



Rugged and lough wim 
all covers made oi strong 

DIE CAST MAGNESIUM 

l J 



ASSEMBLED BY 




1 many 

intl-mbrAiDn 

failures 

■ Trigger safely 
interlock 

■ Star sprockel with 
needle be-arirg 



Chain Mina. 

AUTOMATA 
Dr MANUAL 




holds iD-l nz. Kiel am i.i o?. 
chain oil 



[AY DAY II 



PORTABLE 
40 CHARNEL 



1113 

MDDtl 



Low tgne muiller 

|roi qiHel operated i 



Spar* 

arresting 

muHlsr 



Pasi Startiim 

aliclfonlc 

Jgninon 



PAWL 

T\n -REWIND 
STARTER 



HlGHlMSRftCl 

PM 3 Tip 
MINING CASE 

BUILT-IN ^Sj 
SPEAKER ' 

ON/OFF A VOLUME 

PUSH TQTAlk 
BUTTON 




BUILT-IN miwph&ne 

Cigarette ^ 
LIGHTER ^ 
ADAPTOR 



FEATURES' 

■ADCH. Z-WAV Cl 
COMMUNICATION 
■ MAXIMUM 4 WATTS 
TRANSMITTING 
POWER 

■-I- POSITION POWER 
(WITCH 

- HU JILT- IN BATTEtY 
CAGE 

* FLEXIILI ANTENNA 

- REDUINIB NO 
INSTALLATION 
carnal t 6 ff.pl iti wt'dh 
inilruEllQPI 

- ejiii ritt not 

ifld*d*s 



PERFECT FOR i M ERGE UGH S/INFORM ATI ON/ RE CREATION 1 

Became g! dlk excess inventory iU-uar-on , *e‘re selling oul a LIMITED 
qnanlilY ol these KHAiGG CBl tgr S 50 . 0 D under roll IN 

The MAYDAY 19 is completely portable wilh rechargeable baHerl-es. H‘s 
5 -rlRcE Pgr EMERGENCIES (Channel 9) or to get HIGHWAY INFORMATION- 
(ChaniTfil 19| Or select ol her channels Sor general nr recreational use 
Hunters & fisherman- can keep ip Cfl-nCACt 



lieltf-lD-huuse. Far iNdp-ia^iNlp or ltilp-te- 
iNpre r Conttructlan waiters. WarihtMtu 
pen pH. Snow mo hi I tit, Molbt cycle grtum*. 
Dune bugglers. Campari. Jilkenand off raiders. 

Now you can lair with each pi her Or call fcr 
m p iji c. jl pence gr Fire as Si si a net WHEREVER 
YO U ARE I 

This hahiweifihc. easy Id use. portable CB carries 
With a KftACO 90 DAY LIMITED WARRANTY 



farmers can talk Pram 

SUGGESTED COM PARABLE 
VALUES UP TO S149. 00 



OUT THEY GO FOR DN1Y 



supply, at this d rice, is limited 

new bilore we re ill xold Dull 



. Our 

ifl erhei ynuri 







THE PERFECT WORK SAVER FOR HOME, 
FARM, RANCH, COTTAGE OR CAMPING. 

Tliis, 3-4-tc 2 1 CU. in, BRAflTAPt CHAIN SAW -g rugged, mgre powerful and mgre 
quaArty Hian me "CliMpiB" models ypu l Hid in dispounl stones II has plenty di 
PPU'R r 1g r ! t i m n mg big I rr bs lei li fl g Tiedi urn size tress and GUtimg log $ . 



r he AUTOMATIC CHAIN BRAKE, DEE CAST 
MAGNESIUM ROUSING i re-i atestici anc 
AUTOMATIC CHAIN OILING ar^lealures ujuall'. 
rpund on mere expensive models. Compare ihe 
quality features of this "PIONEER" built chain 
saw -wiSti ANY OTHER MAJOR BRAND You'll 



SUGGESTED CUM PAR ABLE 

VALUES UP TO $269. 00 



OUT THEY CO FQRQNIY 



S uck iy realize what a ureal value if is And, at 
la price. w« know They il sell oul test 

le cell nr mill your order rlghl iwiyr 



$ 



6 MO PIONEER LIMIT ED WARRANTY 



119 . 

hop ic no Fan amp. t nanvl S 



I CREDIT CARD CUSTOMERS 

VI5A-MA ST EHCARO- AMf FllC AN EX^AfcSS 

ORDER TOLL-FREE: 1-800-992-0887 

IN ARIZONA: CALL 602-2S4-5231 COLLECT 
LANGE QUANTITY BUYERS; PHONE FOR VOLUME DISCOUNTS 



LIQUIDATION BUREAU, INC. 

0*1 P»? 

JSiJ* *3ftD AVF. PHOENlA. Ai.85031 

PLEASE HUH * NATAN t|" C HA I Hi ■ i 0 -c ad I- r«N |."iP I NANDI 

PLEAit RUSH _. KftACfl MATOAT H CIJt| AT 399 DO EA ,du i* «i ™ i m^ai 

n MV CHE tK OR MONIV ORDER FS ENCLOSED fteiUlefttE iMtd S^-Stlt" T|i| 

CHARGE MY □ WASTE RtAROn VISA □ AMERICAN EXPRESS 



ACCT NO _ 
HAME 



*1C*U PWPMF 0I|IS1> 



EXP 



LIQUIDATION BUREAU, INC. 

AUTHORIZED LIQUID ATOR OF CONSUMER PRODUCTS 

3515 N. 43rd AV€- PHOENIX, AZ SSD31 



ADDRESS. 
CITY — 
STATE 



API #_ 



ZIP. 
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FIELD CAMERAS 




Get The Big Picture! 



Field cameras can be your next step in 
photography. Never outdated, these portable 
wonders offer amazing versatility, as well as 
4x5 or larger film sizes, 

BY FRANK LUSK 

PM pholns by thp author 

A friend recently showed me his flew, highly au- 
tomated, heavily advertised 35-nim camera 
Adorned with numerous state-of-the-art controls, 
displays unci things that go "beep ' it represents 
the current last word in 35-mm photography. It's 
fascinating but even as cameras become 
almost totally automatic, the large for- 
mal wooden field camera is enjoying 
art increase in popularity. 

In the past few years, lighter 
and more compact versions of V 
the folding field camera as 
well as trimmed -down, more 
portable studio cameras 
have been introduced. 

Location photographers who 
want the stunning image quality 
of large -format photography, 
and the ability to control image 
focus and perspective, have 

fflwreg turn to pagff 50 ) 



CALUMET PORTA VU 



Rnsic kil (Qbwffjl feuitircs pro torm-ed pqrls 
which inquire sanding before Q&s&m- 
bJy 3f>j. Add your own Jons und trrpogf 
to use C£rmpl$t£d tumern (rijtfhEJ. Wmshow 
if equipped wiEh a J.Vmin Scfi.n Eider. The 
cfjmern folds into u t Ofnjract unit fjnse( 
n#ht} fi>r convpftfcni portobifMy. 







You Joke NO RISK! The Planer/MMerf 
Saw Tn Backed by Our Exdyjfuf 100% 

G mura tttff 1 of Satisfaction. 

■ "Try ihv Foky-Iklsaw j n your shop k>T a. lull 30- 
Days and put i! to work for you. Give H a -thorough 
test arid make If prove that li can do eyeiyrhin^ wl- 
say tt UktlL . use If JLiSE a* rfi ut h as yuu want Thf r. it 
you not eornpMtfy wtijfisd. rust send it back 
and wit'Jl r*!um flvety penny you sent And YOU are 
the sole Judge! There are no questions asked 
there are no fine print ‘use charges. Our flat 
guarantee is IhaJ YOU JhUii ho 100% tiMMfird Ot 
ysu ^et yout money back r 






r Own Me? 0* 0l * r 1 

30 -DAV FREE 

TRIAL OFFER 



m a if t “ rI 

fm 



ACT NOW! 

Coupon 
SrrngS 
Full Details: 



BOOKLET! 



G*r FHE£ 
book N^ll+L 

focra and 

ia.li u 

. RUSH COUPON TODAY! 



^ - Does The F&ley-Bet&tw Bay? YOU BET! 

READ WHAT OWNERS SAT: 

A Gffljd Inveslrrifnt * Robert Sawyer, Roseburg, Oregon : p 7 
believe that the Folty-BtlsuH is the best investment / ei *er 
made, / vc b«n u planer man far years and am now retired. 
The Foley- Belsaw has earned me SbO.OOO extra income in the 
past eleven years." 

Ffcys For Jlseift * R.$. Clark. Springfield, Ohio: "7 bought a 
batch of walnut in the rough, and qfter planing it on the 
Foley-Bel&aw f figured up the money I saved. It was enough 
to pay for two-thirds the cost of the Plane r. /r really does a 
good job 1 

More Than Eipecfed » Slcphcn Schullz, Grange^ tic. ftnna.: 

"This machine pays for it self by making money out of scrap 
boards, ft Is a very well built machine and I confess it is more 
than ! really expected for the price. It does everything you say 
it wilL mr 

. . . And Foley- Be Isa tr Is The Choice Of Professionals : 

“I recommend Fptey-Behaw Planer-Molder-Saw as 
I he most useful shop loot ony craftsman could own. 
We use one every day in the Workbench model shop, 
and couldn't gel along without it ” 

JAY HEDDEN — Editor WORKBENCH Marine J 



T2 F0UV-8ELSAW CO 
MWf fliLO BLDG. 

A«d to: KANSAS CITY, MD . B41 tl 



FOLEY- SELSAW CO 
90141 FIELD BLDG. 
KANSAS CITY, MO. &4111 

□ YES, please send me the FREE Booklet 
that gives me complete facts ubuat your 
Fluner-Sf alder-Saw and full details an haw I 
can ijtiiiiifyfarts 30 -Day E ree Trial right in my 

tnvn lhiip. I undmlvntl there is f'io Obliga- 
tion and that Ato Salesman will call 



u *U£ 

HAW E _ 



ADDRESS. 



CITY_ 



.STATE. 



This One Low-Cost Power Tool — 

SAWS a desired Width... 

PLANES a desired Thickness... f 
MOLDS all popular Patterns... 

— AN at once or separately. ..All By Power Feed! 

The Only Complete Workshop Tool Of tls Kind to The World! 

From the Pay fl Arrives , p . (he Planer will make and save you 
money. With shortages and inflation driving lumber prices sky- 
high, this versatile power tool quickly pays foe itaeM by easily con- 
verting low cost rough lumber into high value finished stock. In 
just one pass turn out your own quarter-round, door and window 
stop, casing, longue-acd-groove . r . alt popular patterns. Other 
operators ire making cases for grandfather clocks, furniture, 
picture frames, bee hives, bed slats, surveying slakes ... all kinds 
of mi 1 1 work . 

Bull! For Prot. . , Priced For Home Craftsman . . . ii is eng .rise red 

and built to industrial standards, by I factory-direcf selling keeps 
the price low. Handles tough oak and walnut as easily as pme. and 
so simple io operate even beginners with no experience can 
US# It. 



Start 



Own 



Business 



Earn 



Eitn 






Right 



Home 



With jest this «i$ low cast poweMeed machine 
in t comer al your oarage or daiemefli, yov'ra 
set up lo supply lumberyards, cablneimakars. 
carpaulera, ramodeltfi, contractors and 
hobbyists in your area with custom-planed 
lumber, trim, molding + + < ALL of their 
mill work require meets. You can supply pic- 
ture maiding to art shops, hardwire and de- 
partment stores, or sail direct to framing shops. 
All standard patterns are available from stack, or 
well custom grind a knife to your own special 
design or sample. 



Just Mail Coupon - - * 



NO OBLIGATIONS 
NO SALESMAN Calls! 





FIELD CAMERAS 

(Continued from 48) 



found the field camera indispensable in 
the photography of architecture, land- 
scapes, products and people. There are 
also the rewards that come from a more 
patient, contemplative approach to the 
craft of photography than is required in 
using automated, smaller camera sys’ 
terns. 

The chief requirements of a field 
camera outfit (as opposed to a studio 
setup,) are size, weight and versatility, 
Compromises are inevitable. The light j 
est, most compact field cameras are 
suitable for backpacking, hut Lack the 
durability and versatility of their cous- 
ins back in the studio. Few have bel- 
lows which can extend beyond 12 
inches, a limitation when your tastes 
run toward telephoto or close-up pho- 
tography. Others may not compress 
enough to permit the use of wide-angle 
lenses without accessory recessed tens 
boards. Their movements, rtse/fall. 
shifts, lilts and swings may be limited 
owing to the fact that the cameras are 
able to fold. With outfits costing from 
hundreds to thousands of dollars r price 
may also be a source of compranise. 
Though lenses can cost more, your 
choice of camera will form the core of 
your field camera outfit. 

The Porta Vu camera kit shown in Che 
color photo was assembled in a few 
evenings, costs just $125,95 (less lens), 
fPJease turn to page 52J 



Toyo-Field 4 X 5 AH 

The ToycnFlefd 4 X $ Aft built of 
die-easi aiumimim. weighs a b/r 
over £ pounds, offers 13 inches of 
bellows and an adequate range of 
camera movements. Closed, it's 
about as rugged as a camera can 
be. Even its ground-glass back is 
protected by a buffi in focusing 
hood. Complete with a revolving 
bacJt. it iisrs for S735. 





Deardorff 8 X 10 and 4X5 



Deardorff & Sons has been producing folding, precision view cameras since 
1933. More versatile than folding cameras they helped spawn . they're very 
much at home in t he studio. The 4x5 model (right) has a bellows opening to 33 
inches r can accept a 65- nun lens with recessed Jens board 1 , weighs ? pounds- The 
8 X 10 m odel (left) has a 30-inch bafiows opening, weighs iZl& pounds. Hand- 
built of mahogany and brass, they list for Si ,650 and £3,315 respectively. 




Wista DX 4 x 5 



The Wista DX 4 x 5 is e iightwaigh t ( 4-pound) folding field camera possessing a 
mow than adequate range of movements for field use. h win easily accept 
lenses as wide as 65 mm. Its 13 inches o f bellows neafiy fold in to the compact 
package shown at left. Once you get the hang of rt, it can be set up in seconds. 
Modei shown is built of rosewood (t ebony and cherrywood are also available), 
lists for $5 75. An & X 10 model is available for $795. 



Basic outfit shown at 
fight fa the inexpen- 
sive portable held 
camera unit featured 
at the start of this 
article. The 135-mm 
lens on the Forta-V'ii 
Kit camera is small 
enough to allow the 
camera to be folded. 
Also shown is a tri- 
pod, light meter, 
magnifier, focusing 
cloth, cable release, 
film and film holders. 
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kerosene heater Isn’t kerosene 



Smell something tunny around the house? 

Don't blame your heater Blame the kerosene that goes into it 
Even high-grade kerosene is often full of impurities that cause 
odors and smoke. And clog heater wicks 

But you can breathe a lot easier ii you stop using kerosene and 
start using new Gull Lite' Premium Fuel 

It's a clear, odorless fuel that puts out nothing but heat. Mo smell 
No smoke. No soot. Because it's clay-filtered to screen out contami- 
nants and has less than one-tourththe sulfur content of high-grade 
1-K kerosene 

You'll find Gull Lite in handy two-gallon cans at most major home 
and discount stores. BaUam 

You'll also lind it has a premium- -price . DCllwi 

Bui isn't it worth a little more to TnfUl KAfO^AHA 
clear the air? 1 IWIVMVIK 





FIELD CAMERAS 

rimjfld from wot 501 



yet pos^flssea many features found in 
wsras costing much more 1 . The 
instructions supplied are lavishly illus- 
trated and easy lo follow. AH parrs are 
preformed and require Just a light 
sanding prior to assembly. The only 
problem I encountered was in having 
the film back (assembled in a dry New 
York apartment) freeze up on a trip to 
the warm humid tropics. This was 
quickly solved with a borrowed emery 
board to file the film rails* 

The Pena Vu is a very basic camera, 
weighing under 3 pounds and measur- 
ing IUY 4 X 8V» x 5Vj inches when closed. 
With an accessory recessed Ians board, 
lenses as wide as 65-mm can be used. 
If you J ve handled some higher priced 
cameras youTl find the Porta Vu s 
focusing a bit crude, but as I discovered 
on a recent canoe trip, it works handily. 

To complete your field camera outfit 
you will need a lightweight yet sturdy 
tripod, focusing cloth, light meter, mag- 
nifier for checking focus, some film and 
appropriate film holders. 

One major virtue of lerge-format 
cameras is that, by shooting one piece of 
film at a time, you can easily switch 
from one film type to another. All the 
cameras shown will accept a variety of 
film holders. Black and white, color, roll 
and instant films may easily be inter- 
changed during a shooting. 

Your lens should be equipped with a 
cable release. And, gelatin or glass fil- 
ters are very useful. 

These cameras fold up to form nice 
neat boxes — the metal- bodied ones es- 
pecially — so they can easily be stuffed 
into a knapsack or shoulder hag. Cam- 
eras such es the Unhof should bs cra- 
dled In compartmentalized cases or 
bags so they can't twist about. The old 
vinyl bag ] used on a recent trip has a 
built-in changing bag, a useful accesso- 
ry for reloading film holders. However 
your equipment is packed, it should be 
protected from extremes in tempera- 
ture, moisture, dust and shock. If you 
limit your accessories, your load will be 
light and you'll have more fun 

The following field cameras possess 
qualities you may find useful. They rep- 
resent a cross section of what's avail- 
able. They are well made, and extreme- 
ly beautiful and functional. SW 



MANUFACTURERS LIST 

Ptorta Vu. CaJuCTIBE 090 Supreme Dr 

BorwviliD. 111. S010G ' 

TeiyD-Fi«Jci, Rerkey Manufaaunfig Co., 25-30 Brook- 
Lyra-QuBoni Express. way Wwi. W-GCtisUte, H.Y 
1 1377. 

Lens And Rvpm, 33 W HS t 17ch St . ftew 
Vat*, N.¥ 10011, 

Wfcrtn DX. Fot D-Cir> Ud . m FtftM AH., Nmv York, 
N.¥. 3 00 IQ. 

Owdorff. L.F. OMrdnrff & Sons. 315 South Peons 
St . Chicago, tU 50607 

Linhaf, HP Marfcflcing, 316 Latin Fai b. Rd . Ced« 
dr™, N J. O7DQ0, 





Nagaoka 



The jVagaoiia weighs in at e more 
Z-6 pounds, which is lighter than 
many 35-mm cameras. It folds into 
a compact 7 X 8 X pack- 

age. Although It is not as rugged as 
a hefifer camera, it is an ids#! 
choice for those who ere Icokiiig for 
a very compact end light outBt- 
This beaudhiliy finished camera — 
in cherrywood with fittings of 
chrome-plated brass— costs ap- 
pnoximately $300, 




Linhof Kardan 



This Unhof Kardan Super Color 
ST camera is a Ugh i weigh t (ap- 
proximately 6 pounds) monorail 
view camera. If lacks the ability 
w fold hue it maybe partially dis- 
assembled by a simple removal 
of the front and rear standards 
from the focusing rail, it then 
packs easiiy and offers greeter 
versatility chan any folding cam- 
era— notably full'View camera 
movements on both the front end 
rear standards — and accessories 
galore, It lists Ibr $995. 



Graflex Press 



For those witting to sacrifice cam- 
era movements for the conve- 
nience of hand-held shooting, the 
press camera is a good selection 
for use in the field, It may be 
focused using either the rang&- 
fmd&r or a ground-glass hack. 
Some manufacturers are sldJ 
making If but iris often available 
in the "used" market. The dura- 
ble, compart folding Crown 
Graphic shown was recently seen 
in a local camera shop bearing a 
price tag of $250. 
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Troubleshooting 
Chrysler's Electronic 
Ignition System 




KX^STOP % 
CARBURETOR 
SWITCH 



BALLAST 

fieSfSTDR 



COOLANT 

TfMPERATUflF 

SENIOR 



^CKUP 

COUL 



THROTTLE 

POSfTON 

SENSOR 



TIMING AMfiK 



sfarkoontbol computer 



INTAKE MANIFOLD 
VACUUM TRANSDUCER 



ignition COIL 



Ciuysler s electronic spark advance system 
provides for computer con trol of the spark. The 
amount vf spark Hart's rtqtJj'mJ is determined by 
dn ova hiation of signals from various sensors . 



PART 2 



BY MORT SCHULTZ 



ur discussion of the Electronic 
Spark Advance (ESA) system 
installed In most Chrysler Corp cars 
from 1976 to 1980 began in Pan 1 Iasi 
month. The ESA system ; n 1981 and 
newer cars is covered by a five-year/ 
SO^OOO-mile warranty that's soil in, 
effect for most owners. If a problem is 
being caused by an ESA unit, Chrysler 
will repair it at no charge if the warran- 
ty is current. 

In Fait 1 „ we outlined a troubleshoot- 
ing procedure to uncover an ESA sys- 
tem part that r s keeping a '76- 80 



engine from starting, A malfunction 
can also cause an increase in fuel con- 
sumption and such problems as rough 
idling, persistent stalling, missing Ot 
bucking, noticeable loss of power, surg- 
ing and pinging f spark knock). 

Testing V8 ESA 
for poor fuel economy 

The reason for poor fuel economy 
may be a bad coolant temperature sen- 
sor sending wrong signals to the com- 
puter, which keeps the engine idling at 
a higher-chan* normal speed. To test 



this sensor, take the following steps; 

1. With the engine cold and the igni- 
tion off, connect an ahmmeter lead to a 
clean metal engine part (ground), such 
as the alternator brace- 

2, Find the coolant temperature sen- 
sor, Two wires are attached iq in One is 
black, the other is another color — -usu- 
ally orange. 

3, Hold the other ohm meter lead 
against the black wire terminal- The 
onmmeter should show continuity. If l£ 
doesn't, replace the sensor. 

4. Warm up the engine, so the conh 
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IfrUflflE 
HARts JFK 
CONNECTOR 




Chiyster has used t'n variety of 
harness connectors on the Spark 
Control Computer. Determine 
which one your car is agu^pped 
wlib to find tiio right test points 



ing system thermostat opens. Check connector of the two you'll find 

this by squeezing the top radiator hose lying sido by side. 



Full the connector apart and attach 



as the engine runs. When the 'fiat 
opens, you'll feel coolant surging 
through the hose. Begin the tost at 
once. If coolant gets above 225* F-, the 
coolant temperature sensor may close 
and give an incorrect reading. 

5. Tom off the engine and hold the 
ohmmeter lead to the terminal connect- 
ed to the black wire. The other ohmme- 
ter lead should still bo connected to 
ground. The ohmineter should not 
show continuity . If it does, replace the 
sensor. 

Testing VS ESA for poor 
operating performance 

A bad run-pickup coil in the distribu- 
tor or a defective computer can some- 
times cause a problem best described 
as a "surge" that occurs when the car is 
cruising at a constant throttle position. 
This condition is very similar 10 a per- 
formance problem caused by a lean fueL 
mixture. The only simple way to distin- 
guish between the two is by observing 
the ignition firing pattern on an oscillo- 
scope. The alternative is to test the 
components until you find a malfunc- 
tion. To test the run-pickup coil: 

l- Warm up the engine 

2. Turn off the ignition and pull the 
dual connector from the bottom of the 
spark-control computer. The computer 
of a VS engine is attached to the air- 
cleaner assembly. 

3- Connect ohmmetor leads between 
terminals 3 and 5 if the computer has a 
phase 1 connector and between termi- 
nals 5 and 9 if the computer has a 
phase 2 connector A phase 1 connector 
is used in 1975-77 models. A phase 2 
connector is in 1978*00 models and in 
1 977 £ /z Letiarons and Diplomats with 
31fl-cu.-in. engines and two-barrel car- 
buretors (see Pen 1), The ohmmeter 
should mad between 150 and 900. 

4. If the ohiruneter shows that resis- 
tance is not between 150 and 900 
ohms, trace leads from the distributer 
until you come to the pickup coil con- 
nector. If the car has two pickup coils 
(run and start}, you want the smaller 



your ohmmeter to the terminals of that 
part of the connector on the distributor 
side- Jf your ohmmeter shows a resis- 
tance of 1 50 to 900 ohms, it indicates a 
poor connection or open short in wiring 
between the pickup coil connector and 
computer dual connector. Find and 
repair the problem. If the resistance is 
not between 150 and 900 ohms, the 
run- pickup coil in the distributor has 
gone bad. Replace it. 

5 r in doing the test described in Step 
3 above, if you got a resistance reading 
of 150 to 900 ohmSj again find and pull 
apart the pickup coil connector. Attach 
one lead to ground and touch the other, 
in turn, to each terminal of that part of 
the pickup coil connector on the distrib- 
utor side- If the metar shows continuity , 
replace ihe run-pickup coil. 

If there is no continuity, adjust the 
run pickup coil air gap (see Part 1). 
Then, if the engine still fails to perform 
properly, the fault may be a defective 
spark-control computer. The only way 
to be sure is to install another comput- 
er. If the problem persists, you can J t 
blame the computer. 

The problem that fc ‘substitution test- 
ing" presents for the DIY mechanic is 
that electronic parts cannot be returned 
once purchased. Many independent 
mechanics send cars to dealer facilities 
when preliminary troubleshooting Indi- 
cates a defective expensive electronic 
part. Most Chrysler dealers have an 
electronic machine that will quickly test 
the spark-control computer on many 
models. 

Tips on the transducer 

The ESA system has a throttle-posi- 
tion transducer attached to the carbure- 
tor SO that its actuating rod moves in 
and out as the throttle plates open and 
close, It 5 ends a signal allowing the 
computer to determine the throttle 
position. The computer then provides 
the most spark advance possible at that 
position, maximizing fuel economy. 

If the throctle^position transducer is 



improperly adjusted, the amount of 

advance will be incorrect causing spark 
knock or poor fuel economy. 

To adjust the transducer on 1977 
models, first make sure the underhood 
temperature is below I3S° F. Start the 
engine and wait two minutes. Then 
connect a jumper wire between the 
carburetor switch terminal and ground, 
Disconnect the electrical connector 
from the transducer. Check and adjust 
timing following directions on the vehi- 
cle information label in your engine 
DCimpanimeni. Then reconnect the 
transducer connector and recheck tim- 
ing 

If timing is now more advanced , loos- 
en the transducer locknut and rotate 
the transducer clockwise until timing 
returns to the adjusted figure Then 
rotate it an additional half turn clock- 
wise and lock Ihs adjustment. 

If timing is at specification after 
reconnecting tho transducer, rotate the 
transducer counterclockwise until the 
timing starts to advance beyond the 
specification. Then turn the transducer 
a half turn and tighten the Locknut. 

For 1970-79 cars, a special tool, 
Chrysler part No. C-4522, is necessary. 
Jfs an inexpensive gauge, tf you invest 
in it, you can adjust the transducer and 

Timing Sight is necessary to adjust the 
throttle position sensor properly on 
1977 models- A special tool, Chrysler 
pert No. C-4522 gauges the adjustment 
en 1978-79 throttle position sensors . 




54 



POPULAR MECHANICS - JANUARY 1993 



the transducer mounting bracket. Then 
adjust the transducer by rotating it until 
the gauge just fits; tighten the lock’ 
nut, 

[f you still haven't found an ESA rea- 
son for poor performance have a 
Chrysler dealer run your car through 
the series of liming tests outlined in the 
service manual. An adjustable timing 
light is needed- For the Electronic 
Spark Advance system to perform 
properly* timing at various engine 
speeds must meet each engine specifi- 
cation. 

Omni, Horizon ESA 
troubleshooting 

When a 1. 7-liter engine won t start. 
First see if the ESA is at fault. Pull the 
ignition ccii-to-distributor-cap second- 
ary ignition cable from the distributor 
tower and hold its end v* inch from a 
clean metal pan of the engine. Crank 
the engine. 

If the 5 park that jumps the gap 
between the cable terminal and ground 
is consistent and bright blue, the ESA is 
not causing the no-start condition. If 
there is no spark, or it s weak or incon- 
sistent, measure battery voltage and 
make note of it. You r !l need it for judg- 
ing some test results. 

Make sure the battery's specific 
gravity Is 1,230 or more. The battery 
has to be strong enough to operate the 
starting and ignition systems for the 
tests- 

Fmpoimiiig the cause 
of a starting failure 

Here'S how Chrysler service engi- 
neering tells you to put your finger on 
the reason for a 1.7 -liter engine starting 
problem: 

1. Disconnect the primary ignition 
wire from the negative terminal of the 
ignition coil and connect a jumper wire 
to it. 

2- If you've reattached it r again pull 
the secondary ignition cable from the 



center tower of the distributor cap and 
hold its end V « inch from ground. 

3. Have someone turn the ignition 
on. Do not crank the engine. 

4. Touch the other end of the j umper 
wire to a metal part of the engine for a 
moment. Watch to see if a spark jumps 
the V4-inch gap between the secondary 
cab] 9 and ground. 

If rhere is no sparJt, reconnect wires 
and test voltage at the positive terminal 
of the ignition coLL Be sure the ignition 
key is on. If the voltmeter records at 
least nine volts, replace the coil. It r s 
defective. If less than nine volts is 
recorded, there's ignition trouble, so 
check at] wiring and connections, and 
the baJiasi resistor. 

If the re is spark, there may bo a prob- 
lem in ihe ESA system. To find it, do 
the following: 

1, Turn off the ignition key and 
reconnect all wires. 

2, At the base of the distributor cap, 
you'll find a connector with three wires 
leading into it from the spark-control 
computer. Full this connector off and 
notice chat it has three receptacles — 
from left to right, let's call them A, B 
and C, With the ignition key on d mea- 
sure voltage at receptacle B and com- 
pare it to the voltage reading you got 
before, 

if voltage readings aren't the same; 

1. Turn off the ignition key and 
locate the 1 .0-wire harness connector 
attached to the spark-comrol computer. 
Pull the connector off. Don't remove 
grease from the connector cavity, 

2. Connect an ohmmeter between 
receptacle B of the three-receptacle 
connector and receptacle 3 of ihe 10- 
wire harness connector. 

3, If there is no continuity, the wire 
between receptacle B and 3 is bad, so 
find the broken section and repair it 

4, If there is continuity, measure 
voltage between receptacles 2 and 10 
of the 10-wire harness connector. If 



voltage is not obtained, there's a bad or 
loose wire between battery and spark- 
control computer If it is obtained, the 
spark- control computer is defecuve. 

If voltage readings are Lbs same: 

1 Reconnect the 10-wire harness 
corutectof. 

2, Pull the secondary ignition cable 
from the center tower of the distributor 
again and held it V* inch from a clean 
ground. Turn on the ignition key and 
momentarily couch one and of a jumper 
wire to receptacle A of the threa-recep- 
tecle connector. Touch iha other end to 
receptacle C. 

3, If a spark jumps the V^-inch gap, 
your starting problem is a defective 
Hall-effect pickup assembly in the dis- 
tributor, Replace it. 

4 , If spark doesn't j ump the gap, turn 
off the ignition key and puli the lO 
wire harness connector off the spark- 
control computer- With you ohmmeter, 
test for continuity between receptacle C 
of the three* receptacle connector and 
receptacle 9 of the I O wire harness 
connector. Then, check continuity be- 
tween receptacle A of the three-recep' 
tfleie connector and receptacle S of the 
ID- wire harness connector. If there is 
continuity in both cases, tha spark con- 
trol computer is probably bad. Replace 
it. If there is lack of continuity in one or 
both cases, there's a bad wire or loose 
connection in the wiring harness. 

Testing switches 

Two key switches in the ESA system 
of 1978-BO Omnis and Horizons are 
coolant temperature and carburetor 
switches. If either is defective, you'll 
get an operational problem. Bui before 
testing, see that ignition timing and 
idling speed are at specification. If one 
of these basic settings is out of whack, 
it may cause the problem. 

To test the carburetor switch, found 
on the carburetor housing, and its cir- 
cuit do this: 




Scjme tests of Omni- Horizon Electronic 
Spark Control are made at the three- 
v wire distributor ronnecror (left). 

1 The carburetor switch (right) tells 
f the computer whether the throttle is 
completely closed or partially open. 
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1. With the Ignition key off. pull the 
10-wire harness connector from the 
spark^control computer. 

2. With the throttle completely 
closed, test continuity between recep- 
tacle 7 of the 10-wire harness connec- 
tor and ground using on ohmmeter. 
Lack of continuity means that the wire 
between the connector and carburetor 
switch is bad or the carburetor switch is 
defective. Repeat the same test with 
the throttle fully open. There should be 
no continuity if the carburetor switch is 
working properly. 

To test the coolant switch to the left 
□f the cooling system thermostat hous- 
ing, do thisi 

1 . With the ignition key off and the 
engine cold, pull the wire off the cool- 
ant swltch- 

2 . Connect your ofemmetor between 
the coolant switch terminal and 

ground. If there is a lack of continuity r 
replace the switch. 

3. Reconnect the coolant switch wine 
and warn up the engine until the ther- 
m Dotal opens. Repeat the test. Now 
there should be no continuity if your 
ohmmeter shows anything other then 
infinite resistance, replace the switch 

important; Prongs on the computer 
lo which the 1 0-wire harness connector 
is attached are supposed to have a 
heavy layer of grease to prevent corro- 
sion. Don't wipe it off. If there isn't at 
least a Vis-inch thick layer of the stuff, 
get a tube of Mopar multipurpose 
grease (pan No. 2933524) from a 
Chrysler pans department- Lay a thick 
coating over the end of the harness 
plug and attach the plug to the comput- 
er 

As with the ESA system in VS 
engines, timing at various speed s of the 
1,7- liter engine has to meet specifica- 
tions to avoid a performance problem. 
The last step in troubleshooting, there- 
fore, is to have a Ouysier dealer use an 
adjustable timing light to check, these 
phases. 

Keep it simple 

Let me tell you about an experience ] 
had while doing hands-on research at 
Chrysler for this article. Several cars 
were put at my disposal, each having a 
different problem. One, a 1979 Hori- 
zon, had an engine miss. I assumed it 
was caused by an ESA component fail- 
ure. 

With a few Chrysler technicians look- 
ing on (were they snickering, I won- 
dered?), 1 tinkered and fussed for 20 
minutes. Finally, I drew my head out 
from under the hood and sheepishly 
announced, *T need help."' 

Pete Gladys^ an engine electrical 
engineer, came to my rescue "You 
can't take it for granted the problem is 
caused by electronic component fail- 
ure," he said, "just because an engine 



A malfunctioning 
cooJanr switch can 
sometimes mt tilt 
In excessive (kel 
consumption and an 
exceptionally high 
idle speed This 
can happen if the 
temperature censor 
"’read?"' the coolant 
Eamperamre as too 
low, fooling system 
into thinking engine 
is in the cold-id Je 
mode. When&v*rthis 
occurs, rhe computer 
ups the idle speed. 
If excessively fast 
idle is a prnhism, 
even after warm-up, 
check the coolant 
temperature sensor. 




is electronically control ted- Moat times 
it isn't. r 

And with that he handed me a 
Chrysler “Driveability Complaint 
Sheet/' which mechanics at Chrysler 
dealerships ere supposed to use when 
troubleshooting engine problems. 11 Do 
your readers who own Chrysler Corp. 
cars having E5A a favor and show them 
this," he advised. 

So here's the Use of problems you 
may have with your ESA Chrysler 
Corp, car and their usual non-ESA 
causes. 

When you're troubleshooting, rule 
these things out first: 

Hard starting, engine cold: 
fl Automatic choke stuck open, 
fl Fouled sparkplugs. 

■ Weak fuel pump. 

■ Defective ignition coil. 

■ Bad acceleration pump. 

B Low engine compression. 

Hard starting on engine restart: 
Rough idling, engine cold: 

E Vacuum leak. 

■ Defective sparkplug cables and/or 
Sparkplugs. 

■ Incorrect slow- or fast -idling spaed. 
P Automatic choke stuck open. 

B Damaged fuel evaporation control 
system. 

E Incorrectly set intake and exhaust 
valves 

Rough idling, engine warm: All 

causes listed under rough idling; en- 
gine cold, plus automatic choke stuck 
partially closed and a sticking exhaust 
gas recirculation (EGR) valve. 

Die-out after start (tn N or P): 

S Lean fuel mixture, 
fl Defective automatic choke. 

■ Incorrect fast-idle speed. 

Cold engine die-out after shifting 
into gear: 

B Vacuum leak 

■ Defective automatic choke. 

E Incorrect fast-idle speed. 

B Defective sparkplugs. 

B Incorrect Ignition timing. 



E Damaged automatic transmission 
torque converter. 

Die-out after shifting into gear on 
engine restart: All causes listed under 
cold engine die-out after start, plus a 
bad fuel evaporation control system. 

Die-out on the roll, engine cold or 
warm: 

E With a cold engine only, defective 
automatic choke pub-off units (check 
linkage and vacuum break). 

E Vacuum leak. 

E lad accelerator pump, 
fl Incorrect idling speed and/or a lean 
fuel mixture. 

fl Incorrect ignition timing, 

E Damaged spark advance. 

Heavy spark knock; 
fl Gasoline too low in octane, 

I Air leak into intake system, 
fl Incorroct ignition timing. 

■ Inoperative EGR system. 

■ Carbonized or overheated plugs.. 

■ Loan fuel mixture. 

■ Premature torque converter lockup. 
Power loss, engine cold: 

■ Inoperative vacuum break. 

B Fuel mixture too rich or too Jean. 

E Binding throttle valve linkage- 
E Defective accelerator pump 
fl Damaged spark advance. 

B Stuck heat control valve or a restrict- 
ed exhaust system pipe or muffler, 

B Restricted catalytic converter- 
E Damaged fuel evaporation control 
system vent solenoid or valve. 

B Premature torque convener lockup. 

Power loss, engine warm: All causes 
listed under power loss, engine cold, 
plus premature EGR. 

Engine miss: 

E Air leak into the intake system 
fl Fouled sparkplugs or defective 
sparkplug cables. 

■ Premature EGR 

■ Weak ignition coil. 

fl With a cold engine only, rich loading 
(check choke system. Including vacuum 
break), 

fl Early torque convener lockup. PM 
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PONTIAC 6OO0LE: 

Euro-Sedan That Needs Better Lungs 

AMC/RENAUU ALUANCE: 

Pothole Jumper Supreme 

TOYOTA CEUCA SUPRA: 

12,000 "Rouble-Free Miles 




6000LE: it needs more than a Four , bur mo handling is great. 




Alliance: It's economical well built and has superb ride quality. 



S ince our last report, 
we've turned in sever- 
al test cars, wrapped up 
our tests on others and 
added a new vehicle to our 
test fleet. 

As our test senes pro- 
gresses, we anticipate a 
constant turnover of vehi- 
cles so that we ll be able to 
report on many different 
types of cars during the 
year. At this time, we re 
awaiting delivery of a 
Chevrolet Camaro Z28, a 
Cadillac Cimarron, a Ruick 
LeSabre and several other 
vehicles you've asked for. 

If there's a specific car 
you'd like us to report on, 
drop use note and we'll do 
our best to secure one and 
test it. Meanwhile, here's 
what we've got going right 
now. 

Pontiac 60GOLE 
In our last report on the 
Pontiac 60OOLE, we report- 
ed that our test car was 
delayed because of me- 
chanical problems ( PM's 
Long 'Term Car Tests , page 
9Z r Sept. 83}. This was not accurate. 

Before a QM division delivers a test 
car, the car gets put through die- same 
pp 'delivery checkup as chat performed 
by a dealer for a regular customer. TTne 
chi zk is to make sure the car is light 
before being handed over to the buyer 
or, in our case, the testers. Our test car 
was actually delayed because of a back 
log of work at the facility that performs 
these predelivery checks in Pontiac's 
new-car prep center in Detroit, not 
because of 0 problem with the car 
Itself. 

The test car has accumulated a little 



over 3,235 miles now and has been 
remarkably trouble-free except for an 
electrical glitch right after we took 
delivery. 

At 1,615 miles, ail the Lights in the 
interior of the car went on. This 
occurred on the New Jersey Turnpike 
at 60 mph one night on the way homo 
from work. Yes, I was a little startled. 
However, the car continued to rim fine, 
so I proceeded. No amount of knob 
twisting or fixture tapping would get 
any of the lights to go out. I had to dis- 
connect. the battery. When I cook the car 
to a Pontiac dealer he did an amazing 



job of finding an obscure 
short that traced, back to 
the foot-operated parking 
brake rubbing against an 
electrical cable. The repair 
was performed under war- 
ranty. The car has not 
missed a beat since that 
episode. 

After 2, 1 00 miles, 1 com- 
plained to Pontiac about a 
clunking in the front end 
under acceleration and 
braking* The dealer re- 
placed the engine cradle 
bushings and the clunk 
went away. The clunk was 
annoying, but in no way 
detracted from the fine 
handling of our 6GGQLE. 

Handling has been this 
car's strong suit ever since 
we began our test. You'll 
remember that we ordered 
this car with the optional 
Y99 suspension package, 
consisting of higher-rate 
front and rear springs, 
higher-rate front and rear 
stabilizer bars, wider 
wheels, wider 2G5/7GR13 
radial tires and quicker, fir 
mar steering. 

The result of this package* which cost 
$46 extra, is a car that comes close to 
feeling and. handling kike 0 fine Europe- 
an sedan. If you've ever driven a Euro- 
pean touring car with its taut, stable 
and extremely controllable feel, you'll 
know what ]'m talking about, it certain- 
ly makes the 60QQLE take on a different 
personality. It makes you want to drive 
it, not just be a passive passenger. Jt 
makes the car a lot mere fun, toe, and 
you'll find yourself enjoying your mo- 
toring a lot more. 

One thing that won t make your driv- 
j Please turn to page 62} 
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U every step of the way. 
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65-millton small engines 
are in service today! 

Thai's right — there are over ilxly-live 
million 2 -cycJt and 4 -Cycfc small engines 
in service across the U--S.A. ThaTs the 
official ceiunl from l he Engine Service 
Assn. F and new engines are being built at 
a rale of one-mi I lion per month! With 
fully accredited and approved 
Foley- Bel saw training, you can soon 
have i he skill and knowledge to make lop 
money servicing these engine* Home- 
owners and businessmen will *eek you 
out and pay you well to service and re- 
pair Their lawn mowers, tillers, edgers. 
power rakes, garden tractors, chain 
saws, mini-bikes, go-carts, snowmo- 
biles. generators, snowblowers, paini 




No experience necessary. 



You dWi need to be a 'born mechanic’ 
or have prior experience, if you can read 
you can master this pm iti table (ratle right 
a! home,, in your liparelime, without miss- 
ing a single paycheck, (.csspnn me fully 
illustrated— so dear you can'l go wrong 
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ing more fun is. the standard 2.5-lit0r r 
fuel-injot^ed. four-cylinder engine that 
comes in every 6000 model unless you 
order one of the opLional-at-cxtra-cost 
engines, The engine puts out 90 hp at 
4,000 rpm and feels brisk when you 
first begin driving the car. But after you 
get used to the rather deceptive off 1 the 1 
line feel the £.5 in the 6000 turns out to 
be rather blah in performance. My zero 
to-60-mph times have been averaging a 
s Low 16 seconds shifting the automatic 
transmission manually in the lower 
gears for more acceleration. Leaving 
the stick in drive results in even slower 
times. 

As it turns out, the £.5 -liter Four isn't 
too economical either. You have to run 
it hard to make the 6000 move out. ! 
often found myself driving with my foot 
all the way down on most hi Us, and 
even in city traffic, just to keep up with 
the traffic flow. Obviously, foot-to-the- 
floor is not the most economical way to 
drive. As a result. I've been averaging 
around IS. 5 miles per gallon- — not the 
most economical car on the block. My 
low mileage figure was 16.3 mpg dur- 
ing the break-in period, when we first 
got the car. The high has been a lankful 




F’onriflc 6000 interior is first rate. The 
s&Ais are comfortable without being over- 
ly plush and there's plenty of room. 



used up at the rate of 23.0 mpg. EFA 
ratings are 26 mpg city and 40 mpg 
highway. 

During the course of our test with the 
6Q00LE four 'do or, we had occasion to 
put 1,7B0 miles on another 6000, an IE 
two^door coupe. The two-door was a 
completely different animal- First, in- 
stead of the 2.S Titer Four, if had the 




The 2.5-limrFowrls adequate, bur the car 
really ueecfs the V&'s fon-verd motivation 



optional 2.8-liter VG engine. Second, it 
did not have the handling suspension. 

We managed 20.7-miles -per- gal Ion 
fuel economy with the VG specifically 
because it didn't have to work so hard 
to move the car along. The additional 
power transformed the 6QQO into a 
sprightly, agile road performer [zero to 
60 m 12 seconds) as opposed io our 
four-cylinder powered test car P which 
is, at best lethargic. Owners felt the 
same as wg do about thetr Four-cylin- 
der-powered 6000s (see PM Owner? 
Report, page 90, Sept B2) . 

On the other hand, the V6 car with 
the standard suspension did not handle 
nearly as well as our test car with the 
Y99 setup. The suspension was softor, 
which some people may prefer. But the 
car bottomed out more easily on large 
road dips and, in general, just didn't 
have the stable feel of our test car. Yet, 
because of the V6 engine, we liked the 
two-door a lot more than we did the 
four-door. 

If we were going to order another 
6000 for a test, we J d order the V6 
engine and the optional handling sus- 
pension, That would be the best of both 
worlds In fact, the new Pontiac 
6O0€STFv just introduced for '83 has 
ibis sot up standard- Fontiac also offers 
a 4 3-liter V6 diesel 

All the Detroit manufacturers have 
put a huge effort into better quality con - 
trol tha past few years and it shows in 
our Fontiac 60QOLE. The 6000 is one Of 
a group of GM cars k nown as A -bodies, 
which also include the Chevrolet Celeb- 
rity, Qldsmufaile Cutlass Ciera and 
Buick Century. All of these cars are 
quickly gaining a reputation for very 
high quality — in fact, among the best 
made In this country. Our lest 6000 is 
no exception. The fit and finish on this 
car is excellent. AO the body panels 
atiyu well the paint has been carefully 
applied and there are no rough edges or 
loose ends. The GM A-bodies are set- 
ting quality standards in Detroit that 
others will be shooting for. 

The Interior on our test car has the 
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optional 45/45 seating, which is very 
comfortable. But we don't care for the 
velour upholstery. Vuu can get vinyl 
seating, but you'll have to opt for the 
less luxurious 6000 model. 

fn general, cur Pontiac 60GGLE has 
performed well, .been very comfortable 
transportation for five, and has done a 
good job in its intended role as an 
American family sedan. This is the size 
of car many of us will be driving in 
years to come. 3f our test 6000 L£ is any 
example, things won't be too bad — Joe 
Oldham 

AMC Renauh: Alliance 

1 got behind the wheel of the Alliance 
after returning the omnipotent Mus- 
tang S.Q-lher HO. Talk about culture 
shock. Stepping from a 157-hp, 2,600- 
pound, manual four-speed racket into a 
55-hp, l.’&SO-pound flyweight with a 
slushbox is a tittle like being told to go 
fight Conan the Barbarian armed with a 
water pistol and one arm tied behind 
your back. I could see all those commut- 
ers i"d been drag racing to the Battery 
Tunnel finally getting their revenge. 

The oar fs slow, getting 0 to 60 in 1 4 
seconds with the manual five- speed 
and 17 seconds with the three- speed 
automatic. Bui what U lacks in power, it 
more than compensates In smoothness, 
driveability and superb fuel economy. 



In daily slop and go commuter driving 
] r ve been getting a steady 2S.9 mpg, 
and highway driving at elevated speeds 
yields 30,1 mpg. The EPA numbers for 
this car with the automatic are 31/39 
mpg city/highway. 

The bottom end of this 1.4 -liter 
transverse Four is the same as that 
found on Le Car, but you would have a 
hard time believing It. Where Le Car's 
motor is raspy, noisy and not very eco- 
nomical, the Alliance's motor is ex- 
tremely smooth and very refined. Our 
DL four- door is a 49-state version 
equipped with tho single- point Bondix 
throttle body fuel -injection system. The 
California versions use a Bosch multi- 
point injection system, 

Cold-start and cold -drive characteris- 
tics are quite good, with just a mild 
dead spot at the bottom end of the pow- 
er band which disappears quickly. 

After 1,757 miles, the car hasn't 
burned a drop of oil. Obviously, whoev- 
er is in charge of bolting and torquing 
things together at AMC's Lakeffont 
plant in Kenosha, Wis . has done a good 
job. Not only is the engine tight, but so 
is the rest of the body. I've experienced 
only two areas of vibration. One is in 
the plastic around the floormounted 
shift console which sets up a resonant 
vibration at 75 mph. Another is a 
vibrating headliner molding above the 



passenger-side front door which buzzes 
from time lo time. I fixed the problem 
by tightening up all the screws in the 
molding. The vibration a round the con- 
sole is still with us. 

The Alliance's single most wonderful 
attribute is the suspension. Each morn- 
ing and afternoon it must cope with 
an accel orated suspension-destruction 
tester commonly known as the West 
Side Hwy. This was once an elevated 
highway but the elevated part and the 
highway part were tom down and now 
all that's left is a street-level, urban 
Baja littered with mountains of torched 
I-beams, huge slabs of steel-reinforced 
pavement about the size of a continen- 
tal plate and the odd bumed-out hulks 
of stolen cars. The Alliance seems not 
to notice. 

Ft Boats over tho lirtle bumps and 
deals With the big ones with authority, 
but never loses its directional stability, 
even at higher than normal speeds. The 
spring rates and shock-absorber cali- 
brations seem just about perfect for chis 
class of car. White the suspension fs for- 
giving, li doesn’t sacrifice road feel, 
steering response ortautness. Neither 
does the resiliency of the suspension 
sacrifice cornering ability The car does 
lean a lot while you're trying to gener- 
ate some G- force, but ultimate cornar- 
IFfriciM uimjo jngc 641 



Train at Home for One of These 31 Career Opportunities 

SEND FOR FREE CAREER FACTS ABOUT DIPLOMAS OR DEGREES 



If you want more money, 
more security and a better 
way of life, the decision to 
train for a better career 
could be the most important 
one you will ever make. And 
now you can train at home in 
your spare time for a diploma 
or even a degree to help you 
get a better job. This is the 
same kind of training program 
that has been used by nearly 
£ r 0QG American Corporations 
to train their employ ees... 
Union Carbide, Ford, Du Ron! 
and many others. 

An ideal Way to Loam 

No need lo change your daily mu- 
tine or take time from your job or 
ramily beaming le easy because 
everything is explained step by 
step with plenty of drawings, dia- 
grams and photos. And like many 
colleges — all these courses use 
"Open took" exams that lei you 
reler to your texts- and apply what 
you have learned. If you 00 have a 
question, your instructor is as 
close as your telephone And all 
courses include necessary tools, 
instruments and materials... what- 
ever you need for your training. 




Or... 

Get Your Dearee 
WittiuLrl Attending College 

Mow wvlhout all-ending dess, you 
can get your degree m business 
w*1h a Marking, ©usaness 

SwSffiagsmirnt. Accounting end 
Finance. Or get a Sechnical degree 
In Civil. Meghanscel or Electrical 
Engineersng Technology Of Elec- 
tronics Technology. II you afready 
have same collage er «T you have 
vwjrksd n trio tew. you may be enl i- 
Iled to advanced standing toward 
your degree. wi 



Gould a Gamer Diploma 
or a Degree Be Worth 
Ttiou&amls of Dollars to You? 

Compare your present salary with 
the amount of money you could: be 
making in any of the careers 
shown below- Training in. a trade or 
earning an Associate Degree in 
Special izedi Business or in Spe- 
cialized Technology cCufo make a 
gi^nt difference in your lifetime 
earnings. Bui ifs not the money 
alone. . . think of Ihe security, satis- 
faction and I he fun of working in a 
job you hke C*el more information 
at no cost? Check the career you're 
most interested in and mail the 
coupon today. There's no obliga- 
tion and no salesman will call. 
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Please send me- free facts, odor brochure and Full mkirmalrtn on how I can J 
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POPULAR MECHANICS 
PLANS AND IDEAS CATALOG 

fes, we do hove over 900 great Ideas in our 
PLANS & IDEAS CAPJDG. Projects for the 
homeowner — smart Ideas in furniture. 

So many shop items you can build, \Afe ccwer 
water sports, storage-play houses, double-duty 
campers for work and play Recreational 
projects to bulid and enjoy — see it ail in our 
catalog. $1.00. Send your name and address with 
check or money order to, Popular Mechanics, 

Box 1014 Radio City Station. Newark, NV 10101. 




FOUR OF THE BEST 
FROM OUR 
PM CATALOG 



FOR THE SHOP 

1 CtllBiiC 




European 
Workbench— 

you can build 
this workbench 
tar less Ihon 
of the cost OF a 
lactory- mode ver- 
sion Vbu get detailed 
plans with instruc- 
tions and material 
list. PL- 1748 
$5.95. 




2 

—Moke 
hocksowing 
o lot easier 
and accurate. 
This cuiofl 
sow cuts 
channels, angles 
and rounds with 



ease and precision 
even up 1a 3-tn. size. 
Also, not too heavy to be 
portable. PL- 1735, $3.75. 





W Tool Chest for a 

master craftsman. 

Compact— mode 
tram cherry wood. 

For handling ease, 
its actually Iwo 
boxes, well 
oraanlzad hand 
. . ipart- 
ments allow 
easy access. Ex- 
cellent construction 
absorbs moisture and pro- 
tects tools from rust. Also, 
includes plon for o dolly. PL-1745. $4. 75 



FOR THE 
CAR 






Instant Car Repair 4 
with Papular 
Mechanics Master 
Key* to Car 
Care. In this 
/ handy pocket 
that can be kept 
conveniently in 
your cat, you con 
rind your basic oar 
repo ii instructions. 
' tf yonr car breaks down on an 
isolated rood, how easy 
it will be to pull out these keys ond tackle 
the problem yoursetf. PL-1750, $4.35. 




Order by number and send check or money order to 
POPULAR MECHANICS Box «H4. Radio City Station, New fork. NV 10kH 



For more on home ond shop pro ns don't forget to enclose $100 for our 
PLANS ft IDEAS CATALOG — just ask tor M700 



PM LONG TERM CAR TESTS 

ftmlinuBd jfroJT] jjage_S3) 



ing doesn't seem to suffer, We regis- 
tered .71 G on a skidpad, a better than 
average number far most front-drive 
cars in Its cEass and right up there with 
the Sorocco at .73 G. That ,7 1 G would 
probably have been higher if the car 
had come shod with something other 
than the 1 Tb/yORlS Michelin XZX stan- 
dard tire r but that's the host available 
right now. 

As in most good French and German 
sedans, the seating position Is quite 
high, making visibility very good aii 
a round. This is especially important in 
hand-to-hand commuter combat. The 
Alliance will insinuate itself into the 
slightest traffic opening due to the trim 
dimensions and great visibility will 
keep you from trying to occupy the 
same space with two objects. 

The only real annoyance comes from 
constantly trying io keep the motor on 
the cam. In a manuahtr^srmssinn 
equipped car this would he easy. But 
with the automatic it seems to take for- 
ever to get launched, even when you 
shift manually. 

Overall, though, it's been a very 
rewarding 1.700 miles. My only sug- 
gestion is to install a two-liter motor, 
and leave everything else alone. It's 
nearly perfect. — T<my Asseiiza 

Toyota Ceiica Supra 

The twin-cam Supra was an exciting 
and sexy unknown when we picked it 
up in March of r B2 (see PM f s Long- 
Term Car Test s H page 89, June 82). By 
the rime we returned II last August we 
had 12 r QOQ miles on the odometer and 
it had become a predictable and faithful 
friend. We have unanimous praise for 
this car, which must be ranked among 
the world's great production automo- 
biles. Now that it's gone from our fleet, 
we ah fondly recall the sheer joy of tak - 
ing off in a car that does everything so 
well, and we overlook the minor buga- 
boos discovered before many miles 
were on it (see FMs Long-Term Car 
Tesi$ r page 92, Sepi- ’83). 

With its automatic transmission, all 
the power options and terrific reliabili- 
ty, 1 did at times consider the Supra just 
a marvelous appliance as I hurried from 
here to there with other things on my 
mind. What the Supra lacks is any idio- 
syncrasy Maybe too much driving in 
any modem car of the caliber of Supra 
leads to fantasies about buzzing along, 
top down, in an old bug -eyed Sprite 
with anxieties about whether or not 
you r re ever going to get where you're 
going. We r ll remember the Supra as 
giving us no trouble, 21 miles per gal- 
lon and a Standard of excellence well 
have with us as we drive other cars. 

— BiH Hanford 
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PM's Whatsit 

This is one of those "Origin of the Spe- 
cies"' contests, and we'll give you a big, 
fat clue: This same basic piece of ma- 
chinery appeared before In PM; it was 
in June 1978, in a story we called The 
Glory Days Of A Grand Old Lady (page 89) 
You needn't dig that out if you cant di- 
vine the ancestry of this ns west version, 
however: just turn the page, 



Lightning 

_ .Vs. 
Aircraft 



This photo Shows a bolt of electrical energy 
similar to a lightning scriJte hilling the section 
of a helicopter rotor blade. The test is one of a 
number being done at the Culham Laboratory 
in soother n England , where a Lightning Stud- 
ies Unit is evaluating the dangers to modem 
aircraft. Culham scientists say the average air 
craft in commercial service will be hit once every 
year. Ordinarily r , slight pitting and burn marks 
Will be the only result of a strike on metal sec- 
tions. Glass- and carbon-fiber composites , how- 
ever offer less protection from air strikes, and 
structural damage is possible. Strikes at the 
point of fuel vents or jettison pipes could be 
disastrous. Fortunately, studies at Culham and 
elsewhere have determined the optimum loca- 
tions for fuel vents regarding strike potential 
and designers around the world follow these 
guidelines 




Would you buy a 
new car from an airline captain ? 

One of the more curious wnnkles in Automobile salesmanship 
occurred recently as a resulr of a Chevrolet campaign. Trying 
to get the '83 model year off the ground. Chevy offered iwo 
free round-trip tickets on Eastern Airlines— anywhere the line 
fires - as an incentive to purchasers of new cars. As part of the 
deal. Eastern's captains were instructed to deliver details of the 
program via the cabrn intercom - in effect, a car commercial 
—during flights 

Some of the jet jockeys made pretty good pitchmen But. 
apart from the irony of one uavei medium selling its customers 
on somebody else's, There came rhe unsettling thought that 
perhaps the calm, seasoned voice tha t had helped us weather 
rough air, lightning flashes arid holding patterns would never 
be quite as reassuringly credible again. 
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The curious flock for a poet at die Smile Shuttle’s interior (note 
smoked glass rear wall) Dashboard is part original DC- 3, parr 
assorted airplane graveyard reclamations, 



Whatsit Revealed 

A good many PM readers, undoubtedly, know that old 
DC-3s never die. This one was first converted to a 
motOrhome on a bus chassis several years ago by a Califor- 
nian named Smoky Roland. The current owner, Robert 
Pfeiffer, saw ft in Mexico while on vacation: later heard 
Roland had it up for sale Pfeiffer and his wife, Heike, 
came up with the Smile Shuttle' ' idea, motif and modi- 
fications. So now the former Gooney Bird has evolved into 
a wingless version of an advanced flying object' — complete 
with rocket motor lobes and a rather stunted vertical sta= 
bilizer, The Pfeiffers hope to make a going concern out of 
the 3 8-' year-old fuselage by hiring it out as a promotional 
attraction. When not working, it is — as they say in Califor- 
nia^ — a super unreal mobile crash pad. 



Why won't he give 
someone else a chance? 

it is becorrifng mow; and more conclusive to the aero- 
space medical types that the primary danger of super- 
sonic flight i; addiction This is based on the case of one 
Grig Gen. Charles E lChuck| tfcager ILtSAT retired I 
On October 14 1947, [then} Major Keager was ordered 
to exceed the speed of sound in tew flight over what 
rs now Edwards Air Force Ease He did. and the rest is 
history 'peagei retired from the Air Force m 1975. but as 
h consulting test prloi to Northrop Corp , here is What 
he did exactly 3S years to the day after hrs first super, 
sonpc flight took a Northfop Tigershartt <F-SGf fighter to 
16.00(7 feet and hit Mac N 1.45 m a checkout of harscll ing 
qualities The rgetshark is 179th on [tie list ol different 
aircraft types in which 'rhager has qualified: his flrght 
hours now top 1 1.000 




reader in 19*7 (top), and exucrJy 35 years later. 



Foamula One 

Before you jump in and fire up ibis Formula racer, 
be advised that it's made entirely out of foam-care 
po starboard. It's one of &be timers in a contest 
sponsored by Primes BfiiStiCS, a New Jersey firm. to 
foster new uses of ii$ art-and-craft product. John 
Jrzflp a Baltimore designer, buill the car. 
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Be your own boss with your own 
small-engine repair business. 



NRJ shows you how to service 
mowers, garden equipment, 
snow blowers, 
chain saws, outboards, 
motorcycles and more. 
Then shows you how to start 
and run your own business. 

3 f you 1 nr Cookitfeg for Endepradraoe ... for 
extra tncome in your spare time., .for a pro- 
ductive retirement career... Lhen took into the 
NRJ home-study course in Small Engine Re- 
pair. It's a pm way to get jour own full- or 
part-time business with a minimum oF in- 
vestment and problems And there's plenty of 
room For trained people 




A busies ytfU r;m start [n *.pHr garagt and waich jfFow. 




TiCarn at Horae 
in Spare lime 

No need [D quit your job or 
travel to night school. NR! trains you 
cig^ir ai home. Von learn with "bice- 
siije 1 ' laaoni that show you how to 
service almod everything that uses 
small motors. And you learn at your 
conventcnee. 

Ihiin on 5 HP Engine 

As part of the NRI Master 
Course, you get a brand-new, 5 HP 
Tfecumseh commercial engine to train 
on. You leant to troubleshoot tfo 
turnups, even t&sr down for raJ ve and 
ring jobs. You loam using professional tc 
like a complete wrench set, inductive 
tachometer, volt-ohm- milimpmeter, 
overhaul equipment, and more. 

Choke of Tw o Courses 

There's the JO- Lesson Basic Course, con- 
centrating on the lucrative Lawn and garden 
equipment business. The 45-lflsson Master 
Course has it all, adding lessons on chain saws, 
mopdsTftulhoards, Light industnal equip- 
ment, snowmobiles, and even motorcycles. 



Exclusive Facto 

Although nol requi 



iry Training 

red for graduation. 



your Master Con nse includes five i intensive days 
of optional training at the Tecunwtfi factory 
Service School. Here, you’ll work with ma^er 
technicians, getting firsi -hard experience tn 
subjects like solid-stale Ignitions, transmis- 
sions and transaxles. engine cearduwn, two 
arid four cycle carburetor, troubleshooting, 
and more. All designed to prepare you for 
success 



Free Catalog, 

No Salesman WUI Call 

Our big catalog tells all the fads, no 
salesman will ever bother you Each lesson, 
each piece of equipment, each day of the 
factory service school is described in detail 
Tkloe the first step toward running your own 
life and send today If postage-paid card has 
been used, write to address below. 




professional tools. 



Air Conditioning /Refrigeration/ 
Heating with Solar Tech no U >gy 

Gminecs Doth «*!denn*l and cornmerdlu 
fields, including lessons on solar heating, heat 
pumps, etc. Complete with profaslottaJ looh, In- 
cluding top-grade vicuu m pump . systenn analyzer, 
tubing, and joint tools, leakddedsw, and more. 
Electrical Appliance Servicing 

Good appliance people are hard to find. NRI 
trains pro fervour own full- or part-time bus cries 
fcing everything From loastmlu miermwuri 
refrigerator*. Includes profestonai tools and 
instruments 

Auto Repair and Servicing 

A qualified mechanic an work iwsl about 
any place he wants. NRI trains you at home 



from headlight to rear bumper with pro tools 
included Apppn^d by Richard Petty, NRE auto- 
motive consultant. 

Building Construction 
Saw up to 50% building vw own home, 
gel a better job. even start your own eontrading 
bushier Cwei everything from foandaimri to 
rafters with practical projects emphasizing 
energy- efficient construction 




NR] Schools 

McGraw' Hill Continuing; 

Education Center 
3939 Wisconsin Avenue 
Washington. D C. 2C01& 

We’Ll give you tomorrow. 



FIRSTHAND REPORT 




Driving The 
Mitsubishi Starion, 
Tredla And Cordia 



No, they're not newly discovered galaxies. But 
they are the rising stars from Japan. 



BY MIKE LAMM west coast eohcu? 

M itsubishi has been selling cars in 
America for several years 
through Chrysler Corp.. among them 
the Colt, Champ, Sapporo, Challenger 
and Dodge mini-pickups, Chrysler 
owns 1 5 percent of Mitsubishi. 

Like Jsuzu, Mitsubishi recently decid- 
ed to enter Che U.S, market under its 
own name, Mitsubishi will still supply 
Chrysler with captive imports {and wit! 
also sell turbodiesel engines to Ford), 
but you'll presently be hearing the 
name Mitsubishi for its own lines of 
vehicles. The huge Japanese industrial 
conglomerate recently began market- 
ing 1 983 cam and pickups through 72 
exclusive \J.S, dealera- 

Mitsubishi's initial offering consists 
of three automobiles — the Tredia, Cor^ 
dia and Starion — plus a line of small 
two- and four-wheel-drive pickups, 

Starion the star 

Mitsubishi's image leader is the St ar- 
son— a sporty, high-tech fastback. Fea- 
tures include a turbocharged, fuel- 
injected, 145-hp. overhead-cam. 2,6- 



liter Four; five- speed overdrive gear- 
box; four-wheel disc brakes; fully inde- 
pendent suspension and a galaxy of 
electronic instrumentation. The Star- 
ion's leading rivals are the Toyota 
Supra, Datsun 2SQ-2X, and Porsche 
944, all of which are also rear-wheel 
drive. 

Starions are available in two equips 
mem levels; standard and Luxury Sport 
(LSI- 

Even I he standard Starion has a tre- 
mendous array of knickknacks. includ- 
ing variable-ratio power steering, elec- 
tric windows, AM/FM stereo, alloy 
wheels, brake booster and variahle 
intermittent wipers, In the LS, you also 
get digital end graphic display instru- 
mentation, air conditioning, six- way 
adjustable bucket seats. ’Turbo" Letter- 
ing and an upgraded sound system 

The Starion engine, like other Mitsu- 
bishi powerplants, uses the MCA Jet 
induction system and Dual Engine Sta- 
bilizers. MCA Jet means placing a third 
intake valve — a small one — in each 
combustion chamber to let in air only. 




Starion (top) uses this £f>!iwr turbo- 
charged Four, which delivers 145 hp. 



This valve sets up a swirl that helps 
atomize and bum fuel more efficient- 
ly 

The dual stabilizers consist of two 
weighted longitudinal shafts, driven at 
camshaft speed, whose relation helps 
cancel out the inherent vibrations com- 
mon to ali four-cylinder engines, 

1 noted strong engine performance 
without the usual turbo lag at low rpm. 
Fower flows smoothly throughout the 
rev range, and the car has lots of accel- 
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oration. The Starion handles welJ r too. 
The ride is firm, but comi'orLahlG. and 
while there" s a touch of understeer, 
hard cornering is predictable, with 
good tire adhesion. There are two 
optional performance packages that are 
available; one has bigger wheels and 
tires, the ocher controlling brake lockup 
and differential slip. 

The Station's suspension uses Mac- 
Fherson struts fore and aft, with iower 
trailing arms in the rear and a de Dion 
axle. The LS has what 1 feel is an unat- 



the Dacsun 20D-5X, Toyota Cetica and 
Honda Prelude. 

Tredias and Gordias share trim des- 
ignations and quite a bit of equipment. 
Both haw standard. Luxury (L) and 
Luxury Sport (LS) models. 

Mitsubishi's 1.795-cc r ohc, trans- 
verse Four powers both cars. This 
engine, coo, uses the MCA Jec and Dual 
Engine Stabilizer systems. The engine 
delivers a robust B2 bp at 5,000 rpm, so 
both of these cars move out very will- 
ingly and without any perceptible 




Fastbaclr Cordis ha t 
a 1. 8-liter motor 
which drives front 
wheels- The engine 
delivers s d scene 
82 hp and can be 
coupled w a manual 
four- or five-speed 
Or to an automatic. 



Tredia shares same 
t.B-titar motor 
with Cordis., but ear 
is tailored more for 
the economy-mijidedf 
driver than to racer. 

Gearbox options 
include four-speed 
mamjdijf era two- 
speed an tom sue r 




tractive and annoyingly active digital 
and graphic instrument display- Too 
much Pa c- Man for me. 

Tredia and Coitlia 

Mitsubishi's new economy sedan, 
the Trtdia, shares its 1-8-liter engine, 
iransaxleS and floorplan with the equal- 
ly new Cordia, a very sporty fastback 
coupe. 



torque steer. In the Tredia. you can 
choose between a manual four j speed 
gearbox with an attached two-speed 
manual overdrive,, or a new lockup 
automatic. The Cordia adds a ftve- 
speed to that selection. As in the Stat- 
ion, there's an impressive array of stan- 
dard equipment, particularly in the up- 
market L and LS versions. 

Engineering follows conventional. 



Mitsubishi's pickup 
is virtually identi- 
cal to s m ail pickup 
sold by Chrysler. 
This pickup offers 
a 2. 3-liter turbo- 
diesel motor to 



bridge performance 
and economy gap. 




Both of these fwd cats are designed 
for maximum fuel economy, and their 
preliminary EFA estimates range up to 
33/50 mpg city/highway. 

The Tredia competes with the Honda 
Accord, Mazda 626, Nissan Stanza and 
GM's J-cars, The Cordia's rivals include 



modem practice, which means Moc- 
Pherson- strut front suspension, inde- 
pendent rear, rack-and- pinion steering, 
9. 3- inch front disc brakes and unitized 
body construction. 

An interesting Tredia/Cordia feature 
(Pleas e turn to p a oe 72) 




Profitable Business 



11 you Ljwn a home su ri sks 1 or tha applical mo of 
aiding, do tt yoursaFt with a Home Kit Irom 
Aluminum industries 

You'll save as much as oi the national 
applied cost of siding And it * so easy bo do. II 
you can drive a nail and cut do a straight tine you 
can't mitt. 

Aluminum industries tAmerica'E lajgesl mail 
order s*ding company/ will aend you a complete 
KH of vinyl, aluminum ot steel siding in your 
Choice 01 22 ditlapflrtt dolors end 14 siz&S. You 
get all Iha aiding panels, window and dour Inm 
and prehjrmed come* mouldings . even all 
Iha Ico Is and riais you need 
You don't fteed a lot oi money, arthor You can 
pay for ybur Home Kd with an FHA Home kn- 
provem&nt Loan ar Aluminum lndustrie&' own 
iniBrQst-irBQ $7.03 a wee* plan 
Best Of all, ones you'vs re-eided your Noma 
with b Homo Kfl, youYe automatically qualified 
to become an Aluminum Industries Dealer 
Whan your 1r sends and neighbor* Me your 
home and imo out hew much money you c&n 
save them, you'll have customers wailing in line 
You'll: be able to make $1000 ps-f order . . . even 
more if you apply the kits Whether you work 
fuiMime or part lime, you’ll have an opportunity 
to make clg money! 

What are you waiting Inf -7 I* you have a home 
suitable For the application of siding, |uat mail 
mis coupon, or cal i i-bot-$43-9$D4. 




ALUMINUM IHDUSTtfltS OF ARKANSAS, &npi PM- +3 

3OOPft*wR0 NmTiLrtOc ** TJll'J 

Scvidi rttBSO' Mi No 5ak?s- 

nwn wfceaJt 



Print Nane 



Cfly 



Slate 
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Here’s all the money 
you need to put down 
on a new Miles home: 

$goo 



NO DOWN PAYMENT 

msrrk^l firurnring 1 

monthly payffranci U'sjvgIkh o eod t* b# Ifti* 

ju£ lot fjL'd lo bu poEscd up Wb prnvidt; st^p- 
bv-f^p]rrECruclK5ns.andpfe™i mclena U kiln 
20D00hapjsy horn sown era who hawtgoiieo him 
Ih* IWfPJar>g maftei ills M:.l« do *-ytJurc*Jl Wny 
Ptetrag wnd me fGhscfc-Dne or both ) 

E fraa color tuochun© 

Miles catalog {Please enclose a S3 00 ehsefc 
arenoteivorrier : 



Mcul io Miles Homes 4700 Ncrlhan 
Lane, P.O. Box P45$, Minneapolis. 
MN $$440 

PHONE NUMBER 1 l 




C3TV. 



ImDLFi] 

Miles Homes 



You're Miles ahead 
With no down paymenl 

HPWMHO 





Sentf TODAY fur 

FREE BOOKLET! 

| 1 Just mill HHipm Tor Her* Pi 
| | tah Uiimr Rinilrtl UV&im 
I I pl^if fen-, -rci ihf Orw-to 
I 1 Sautziill Strvl bo 

tna-M^n Sawmill 
fc. i Aier-'Belllw CD 
B JM94 FiBkt eidg. 

*irmi bt v. M*. Will 



The only ONE-MAN PORTABLE 
SAWMILL of its kind in the world . 

and sill! imrtby of Hi' 50- Year reputation for turning 



Out accurately cut lumber at a WW-COSTf 
Yes, iE you're needing good, hlgh-quaN3y 
lumber don't let today's Inflated lumber prices 
stop your important building projects. Take the 
Foley-Belsaw right to the irees and lum out 
Edrol-after-loDl of smMih, true-cul lumber . . 
even b&ginnerg get excellent results. For power 
use youf tractor PTO or other gas. diesei or 
elearic unit as small as 25 'HP. Our factory- 
direct selling keeps the price low, and conve- 
nient time payments may be arranged 



And The f dley-Defeaw Can EARN You Ertrs Caihl 

juse one man tno crew needed) can easily saw 
enough on weekends to SAVE hundreds of 
dollars over high lumberyard paces Bui you 
can also Custom^ Saw fo-r olh-ere or seH the 
lumber produced from your timber and EARN 
excellent Cash Income — with a Foley-Belsaw 
the choice is YOURS And when YOU are the 
Boss YOU pick the hours to work and all the 
Profits go in YOUR pockets. 

Than it NO obligation awl ITT 

NO talHman wifi call I GJUV 

^(Themah" sawmill" 

FoHry4elsaw Co. 

30095 field Burial nu 
Kami* City, -Md. $4111 

Pirns* lend i!A hm imj \i\k FLU S&kK 
'Nofc Us £w Umber' Bwikkr i umteuifri there a Ha ulhi^imi 
imJ Ifui S& Sileamin -Mil cill ;>fi nw 

NAMsE 






AHOflESS 

CITY 

STATE 



DRIVING M ITSUBIS HI 

(Cvntimisd from p acre 71) 

is their air-mix ventilating system. This 
lets the driver adjust the Dow of hot 
and' or cold air so ho can, for example, 
toast his toes while wafting cool 
breezes at his face. A little man lights 
up on a graphic display board to remind 
you what temperature air is flowing at 
which level. 

Mitsubishi pickups 

These are essentially the same small 
trucks that Mitsubishi has been supply- 
ing to the Chrysler Corp. since 1978, 
but with a nuniber of important differ- 
ences. 

For example, there's a 2. 3-liter tur- 
boriiesel available— the first offered In 
any U-S- mini -pickup. This engi ne 




The 2. 3-tit turbocharged, four^Cytinder 
all-burner delivers an impressive 80 hp. 



delivers 80 hp and comes standard 
with a five-spaed manual gearbox, You 
havo the option of ordering it with 
either two-wheel drive or part-time 
four-wheel dri ve. 

Mitsubishi pickups offer two addi- 
tional engines: (he ohc 3.6 mentioned 
earlier for the Starion and a gasoline 
ohc 2.0. The 2.6 rates 105 hpj the 2 XL 
90 hp, A four-speed manual and three- 
spaed automatic complete the trans- 
mission choices. 

Series include standard, SF and S ? X 
versions- The SFX comes with a dou- 
ble-wall cargo box and considerable 
standard equipment. 

The tux bodies el impressed me by 
being fairly quiet and surprisingly 
strong . Again, there’s no real turbo lag, 
and the fiwg-sp’eed with four-wheel 
drive makes for outstanding perfor- 
mance flexibility. 

All these Mitsubishi vehicles show 
great care in assembly. They’re beauti- 
fully put together and detailed, in my 
□pinion. Mitsubishi should have no 
trouble making its own way in Ameri- 
ca, m 
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PM 

LOOKS AT... 







Dremel's Disc/Belt Sander 



Th^Hide sender can handle flirty largo workpiecos, belt p/d ten is removed forcomour 
work like this (fl-baro lofty Adjustable miter gauge permits you fo do accurate disc 
sanding at most angles (inset). The table can be liked 45° when you desire. 



Since 1 am accustomed to using mostly 
heavy, aurtionary equipment in my 
workshop, my ilrsc impression oF this 
lightweight sender from Dremol was 
that it was not up to standards, it Enea- 
sures a merer 15 in, high. 10 in wide 
and 11 in. deep, and Lhe tool's gross 
weight irs a feathery 1 1 pounds — quite 
a shift from The sanders that I normally 
worfc with. 

But, after running The toot through a 
variety of sanding jobs my attitude 
changed- l\$ performance was inon? 
than satisfactory in raugh shaping and 
finish sanding with hoth the beh and 
disc sanders. Internal sanding and 
some tool sharpening rounded 0U? the 
usage test with good results. 

Several noteworthy features include 
easy flip-over of the idler pulley for 
internal holt sanding, peel -off pres- 
sure- sensitive sanding discs: and a pad- 
lockable power switch.. 

The DreEttet Model 730 Disc/Belt 
Sander costs £99.95 and is sold at 
home centers and hardware stores. Ji's 
manufactured by Drernel Div of Emer- 
son Electric Co . Racine, Wis 

— Rosario C^poiosto 



Spring-loaded idler flips forward readily 
to convert to the interna! sanding mode. 



The belt iai laced through the opening in 
wort for sanding the interna! surfaces 



SPEC rFIC AT1QN5 — 5 ANDE ft 

Electrical: 1 1 5 v.a.c., 5Q-T60 Hz. r 2.0 amps. 
Sanding belt: 1 * 30" 

Sanding disc: 5" diameter 
Belt spaed: 2,600 ft. per minute 
Disc spend: 4,400 rpm< 
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Inside of the workpiece can he sanded 
against either front or back of trie baft. 
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Do -it- Yourself 



WOODWORKERS 



You can build it 

cheaper than buy it... 



You can restore 
& refinish it 

cheaper than hire it! 



Here’s 

every- 

thing 

you 

need 



Mall 
Coupon 
for — ■ 




CONSTANTINE’S 



Woodworker Catalog 



IF YOU aH 41 fill handy withlcoLb — or -wiNing 
cc Lea: tt\ in ejwy -hexe’E. ihe randem-diy 

w&y [p S^YIi cEHisick-rah-le su - m t?£ money. 
Build whaL you need Remote and refinjsh vbai 
you L>vris. Save n* *v*ry project. 

Everyilnng ygu n«d— fine *oods, vmoers. 
specially 104 I 1 L. wood fiiiata* arid hrnv-tp guid- 
ance -tan be ordered by mail from Constati- 
lin-e Read this partial li'y of CATALOG OF- 
FERS: 34 kinds of cahanei & furniture- wood*. 
9Q veneesv plus W Herbie veneers to cover 
heatup or un pain led fumiluie. 76 inlays 3^ 
bo hit ft, 54 cin-ifig blocks. IIS carving t^sl* 4r. 
chisels. 32 upholstery tools A rasentFaL*. 39 
clamp*. 33 fished picture moldings. 72 lamp 
pan*, 50A plaov % bow-ic book*, Kilchen cahi- 
nei spac^-stvers. carved molding, drill 4 1 lath - 
TfKnts, carbide 1 saw blades. 

ALSO: -cane, fiber Ri*h. reed Period £ 
modem hardware La.ich.es, iocks. hinges, pulls, 
■cscutefieons. Small-bos, hdwe. Framing clamps 
wood-threading tools, angle-cuiiing jig, circle 
cuLter. vanwi mw, bow saw. mat sutler, inner 
trimmer deep - 1 bioat fret *aw. Turned, envcd. 
i^uare-lapeT fumilure lejLv. wmvi bowl seal. 
Kits: gamcboardSu guitar, la ay Susnn. furniture, 
clock*, cofTee mill 7t pepper mid SLiduig &. rt- 
vofcvLtsg hd-iwe Plus pa^e after page &J' lim-M 
pfoduens for shop, home and crafts. 



20 Beautiful Wood Samples 
Accept this offer to own a H-jh- selection of col- 
orful rirhh granted veneers. each L!» 

te identify fine woodt iJw a* nrderi^B guide. 
lw in criflwnri. Wund walking. k nrarr fun 
when you biinn ymir w-ncxih- 



CONSTANTINE Em. 1*12 



2051 J Hvfchestef Road, Broni. NA_ I (Mil 



Q Send new WnndwnrkfT Catalog. St cucIum-iL 

□ r prefer f aiaiag wiih jq Wood Samples. S3 
enclosed. Send 2ft -tmhkI vmrm from ir«md 
I he world. Ideailflod.. I'seful when matrhing, 
mining S -ordering fine woods. fiiKiEhnal. 
51-ftt refunded on first cabling order. 

Name 

Addrc-ss 

ZIP 







SECURE SYSTEM 
[INSIDE FORWARD 
NATCH) 



VHP 

SSS AND 

CB RADIOS LOR AN 



FLASHER AND 
RECORDER 
DEPTH FINDER 



RADAR 



HAND-HELD RADIO 
[FOR -PORTABLE USE] 



AUTOPILOT 



TV AND 
STEREO 
INSTALLED 
IN CABIN| 



Compact Electronics 
For Compact Boats 



BY BILL MtKEGWN 



HOVTINC j fPITOfc 






WEATHER RECORDER 
SaLNAV I at CA0JN 
CHART TABLE? 



Nearly every electronic aid available is - sJruivn aboard Trojan's new 
International W-Mel&r Express 33- footer. New from OMC Accessories 
(right) am the Tracker 2000 and 1000 finders that beep fish locations. 



T his spring, some little fishing stiffs 
and runabouts will be mounting 
gear that only big ocean liners could 
use a few years ago — plus a few elec- 
tronic wonders not even invented then. 
For many centuries, boats have been 
cruising successfully without these 
gadgets, but the newest add a big 
bonus to smatl-craft safety and satisfac- 
tion, Now, tiny electronic components 
with their low current requirements, 
aided by large amounts of creative 
engineering, make it ail possible 

No hull is too small. Thanks to self- 
contained batteries, even if you're float- 
ing in an inner tube F you can mount a 
depth and fish finder, as Humminbird 
Instruments demonstrated recently 
with ooe of its waterproof Techsonlc 
models. Add a weather radio in one 
pocket of your fishing vest and a citi- 
zens band or YE IF walkie-talkie in 
another,, and you're wired up for action. 
If you're going to be reeling in fish with 
both hands busy P use a little headband 
radio with a voice-actuated boom mi- 



crophone for talking with fishermen 
nearby r crew members on a boat, or 
cyclists and hunters ashore, Standard 
Communications in Los Angeles call 
theirs the Talkman; Coastal Navigator 
in Seattle offers the Shuttlecock, 

The basics 

Even a rowboat or canoe can use a 
portable radio — sometimes it's better 
then a banjo on a date. An experienced 
fisherman is likely to want a depth- 
sounding flasher, as well, that indicates 
bottom structure and Fish, The fanciest 
around are the new Tracker 1000 end 
2000 from OMC Farts & Aocessories. 
They give both visual and audible sig- 
nals of depth changes: the 2000 model 
also shows continuous digital readouts 
of the bottom. Fish-position blips are 
held for three seconds. 

Dopth finders have come a long way 
since Raytheon perfected the first 
Fathometer, and now you can get tiny 
digital-reading models that can fit in an 
instrument panel, run off dry-cell bat- 



teries, operate at high boat speeds, and 
even sound or blink warnings if the 
water starts getting too deep or shal- 
low. 

Power boats 

Once you add: an outboard or inboard 
engine, there are more helpful, electron- 
ic aids. Performance can be measured 
(and usually improved) by attaching a 
tachometer to give the rpm readings 
which show if your propeller is tha 
right one for most efficient engine 
speeds. New averaging, digital models 
like OMG r s Quartach are particularly 
easy to read. 

If your powerplant, should be large 
enough For a self-starter, you'll have a 
battery along that ceh also power a 

depth finder, a sniffer to warn if explo- 
sive gas fumes are collecting in the 
bilge, a speedometer with log-odome^ 
ter of distance traveled, an electronic 
compass and automatic direction find- 
er, as well as standard electrical equip- 
ment like lights, bilge pump and 
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winches. {And in a speedbosi, don't 
negletl to have an emergency cut-off 
"kill switch" ’ in case you are thrown 
a way from the -wheel while driving.) 

Now, many small boats carry 
transceivers, VHP covers 
to SO miles for ship-to-ship, shup-to 
shore, emergency Coast Guard mes- 
sages and shoreline telephone calls. 
Then there's citizens hand (CB) for con- 
tacting other boats nearby, and globe- 
circling single side band fSSB) for high- 
seas communication of unlimited 
range. A number of manufacturers are 
offering handheld VHF models wills 
synthesized circuits that require no 
crystals and handle 7B fr&quencies. 
Larger VHFs can scan the spectrum r 
work 100 or more channels and even 
serve as direction finders. 






Bass fishermtu} now can 
tote along the advice of 
experts BU! Dance and 
Roland Martin, as indexed 
in the memory of the 
Bassimnlcs Pro-Guide. 



With no power-hne hook- 
up necessary, the Gapreo 
Cadet by Datamarine □ $es 
internal 9-volt battery to 
stow speeds fc 55 mph 
and tenths for trolling. 



Fish finders 

Popular bass boats may be only 14 to 
IB feet long, but irtch-fbrnnch overall, 
they probably have more electronics 
aboard than any ocher craft. Starting 
with basic electrics, a modem fishing 
skiff may have a 12/24-volt trolling 
motor next to the bow light, plus 
switches for remote control of the out- 
board or stem drive engine tilt on the 
transom. One or more pumps and aera- 
tors will supply bait wells with air bub- 
bles and! water. Spotlights and panel 
lights are built in to aid the night fish- 
erman. 

As for electronics, you should have 
seen the 42 Hanger bass boats at last 
fall's world series of fishing, the Bass 
Masters Classic in Alabama. They had 
flasher depth sounders next to the troll- 
ing motors and had plugs for chargers 
to che deep-cycle auxiliary batteries. 
Back at the helm position, there was a 
Humminbird graph recorder fish find- 
er, plus a flasher as one of the dash 
instruments. Trim controls were built 
into the throttle. Water -temperature 
and oxygen -concentration meters were 
also used. Some bass guides add vari- 
ous radios, water-color mater, direc- 
tional fish- finder transducer, and an 
electronic iow-voltage-drain portable 
refrigerator. 

Large sports fishing craft can also 
mount commercial fishing refinements 
such as color-television-screen fish lo- 
cators that show bottom structure and 
fish at full depth or in close- up, and can 
freeze-frame the imago or record it on 
tape for future study. 



Sailboats, cruiser's 

Now, exotic and expensive sailing 
instruments can show and record boat 
and wind speeds of up to 1/lQOth of a 
knot, and computers tested during 
America's Cup races have been able to 
compare hull designs and sail cuts and 
materials as a result. Offshore sailors 
(flea s# tu rn re nam J 4$) 



Scanning has been built in Bay Jeffs 
550 VHFt'TM radiotelephone to 
monitor ail 55 channels, 



Ifejayqn Marine I DOG- Series 
(above) rends speed to GO 
mph, distance to 9,999 miles 
in tenths, depths to 300 feet 
with sudia-ViSuai alarms. 
AIC-5OT Loren- C (left), from 
the Apeico Marine Div . of 
NaytJrwn, can give the loca- 
tion, speed, headings of 50 
waypoints from memory . 



Now Aqua Probe 540 digi- 
tal depth indicator can be 
pieced anywhere on a beet 
to repeat signals from an 
Ague Meter or other brand . 
A depth alarm i? budt in. 
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Over 2,000,000 people have 

MADE THE CHOICE 
THAT'S MADE 



Now THIS DRILL 
IS THE CRAFTSMAN 
CHOICE FOR 



We asked a lot of this Craftsman 
# 1051 drill- But it wouldn't be a 
Craftsman drill if we didn't. It was 
put through one gruel i ng test after 
another. 

To start with, this 3/8-inch drill 
got the shock of its life — 3,000 
volts of electricity. A little test of the 
double insulation. And that was just 
a warm-up. 

After that came drilling. Lots of it! 
First wood, Then steel. Then 
masonry. Then more wood. More 
steel. Over 10,000 holes in all. 

Next it was put through the temper- 
ature test. One surefire way to see if 
the ball, sleeve and roller bearings 



could take the punishing heat that 
builds up inside a drill, during con- 
tinuous operation. (Heat that could 
reach temperatures of lOOT). 

Then the bit was jammed over 
and over again — stopping it dead in 
its tracks. A bit that was sometimes 
rotating at speeds of up to 1 ,200- 
RPM's. The point? To prove it's 
almost impossible to strip the heli- 
cal gearing. Gearing that's built to 
take it. 

And that was just the beginning. 
But we think you're beginning to get 
the point. After all, over 2,000,000 
people have made this variable 
speed, reversible drill their choice. 
Now we've made it easier for you to 
make it yours. 

From January 2-15, this Craftsman 



1/3-HP 
drill is not 

only the Craftsman Choice, 
it's on sale at haif price!* But 
don't wait. Uni ike our drill, this 
sale only lasts two weeks. 



ON SALE NOW JAN. 2-15 

HALF 
PRICE' 



.t rvLAW JAnf. Z-IP 

$2§99 



© Sears, Roebuck and Co,, 1983 



‘Minimum savings nationally. Prices and dates apply only to the Cun l menu I United States 











You may not see these cars in the show- 
room until 1990, but some of their features 
are right around the corner. 



PM DROVE IT! BY TONY A5SENZA auto editor 




Volks wegm s Amo BQQO has & direct 
pon^ injection diesel motor flywheel- 
clutch energy storage, plastic wheels 
And superefBtieni space packaging. 



F Predicting the future is dangerous business. And it's especially dangerous when 
W you're dealing with cars. The job of future product planners is not an enviable 
one. They have to make decisions today on what you'll be buying 10 years from now, 
and they'll be gambling billions of dollars on their decisions. Very often, the design 
objectives are seemingly contradictory. It's a foregone conclusion that any future car 
will have to be as fuel efficient as possible. But it also has to be able to get out of its own way. 

It will have to be small and light to save fuel and use as few resources as possible to manufacture, 
but it also must carry adults in comfort and provide them with a certain amount of safety in 
a crash situation. And, as if that weren't enough, the car has to be affordable, rating out 
exotic materials like carbon-fiber com posites and magnesium That leaves the engineers 

essentially with the conventional materials— steel, aluminum and traditional plastics— 
that they've always worked with, but they must craft them in unconventional ways to 
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G O vemm on f - r.p n ns err'd Research 

Safety Vetucie has "friendly"' fenders 
to protect p^sstrians. It also has headlight 
covers w hith are recommended a$ a safety hem by 
on* branch of the DOT r but deemed illegal by another 
branch Ford's CRT tfj splays Onset T top) are in 
one of its experimental vehicles. Car func^ons are 
controlled by touching the screen, Map locator as 
hooked up to satellite. Arrow indicates yptir position. 






J 


I 




fi 


\ A 


ft 



meet those specific new/ design goals. 

The following are just a few exam- 
ples of the ways these design goals 
are being met, and how they' 3 1 influ- 
ence The car you'll be driving in the 
future, 

Research Safety Vehicle 

The object of the Research Safety 
Vehicle, as the name implies, is to 
provide occupants with as much safe- 
ty as possible. Some thought was giv- 
en to fuel economy and aerodynamics, 
bul the RSV is largely an exercise in 
passive safety. The RSVs main mis- 
sion in life is to sustain a 4b-to-SG- 
mph crash and allow the occupants to 
walk away from it. The project was a 
collaborative effort between the 



NHTSA {National Highway Traffic 
Safety Administration), Cal span, an 
auto research firm; and Chrysler 
The front end of the KSV has a 
bumper made of hsgh- density plastic 
filled with low -density, energy ab 
sorbing foam urethane This is a 
"friendly" bumper, too, in That it can 
hit a pedestrian at 2D mph and leave 
him with only a few bruises for his 
trouble. There are also longitudinal 
reinforcements in the engine compart- 
ment which absorb crash energy 
Those ribs are nothing moro elaborate 
than thin -gauge, slotted, rectangular 
metal Lubes that crush and compress 
rather than bond and deflect on im- 
pact. The idea here is that you want a 
structural member to dofbmi at a giv- 



en rate, rather than impale the object 
being hit nr be pushed back into the 
firewall and impale someone in tlse 
passenger compartment With that 
concept in mind, the RSV also has 
two latches on the inside of the fend- 
ers which hold the hood dosed, in ad- 
dition to the central latch at the front 
of tho hood. 

En an impact these latches keep the 
hood from popping open and force it 
to act as a deformable structural 
member. The rear and the doors are 
equally well protected with beams 
and defbrmablG structures The prob- 
lem with tho doors, however, is that 
they To bulky. They eat up all your el- 
bow cooiti and they're always poking 
you in the ribs. 
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THE NEAR AND FAR FUTURE 



The Honda City won't bp Lhe answer In every on p's transportation needs, 
but it's probably the best COmtOuLer- urban car around- Sitting on a Imy, 
£7. 4-in. wheelbase, it provides an incredible amount of interior room tor 
four., full- sired adults with head and legrogm to spare. Power comas frnm 
a UZ- Liter, 67-bp Combat (Compact Bl^mg -Combustion Axiom! Four that 

yields over SO mpg at Jegiil cruising speed. This combustion system ah 

Lows a very high 10 to 1 compression ratio to be used with no-lead fuel. 

We'll probably see something like the City Long before a coal burning tur- 
bine. For more On that cur, set? the story. 



Fond's hand-held transmitter mil open 
car locks, sound horn, raise an tennd, 
turn on headlights end pop open the 
trunk — ell from a distance of 200 feet. 



The driver is protected with an air 
bag mounted in the steering wheel, 
while the front seat passenger ha* a 
shnuider belt with a built-in air bay 
on the belt The puwerplant is a vary 
conventional, transverse 1-7- liter 
Four. 

There are three hems on the oar, 
however, which illustrate some of the 
contradictions which face engineers. 

First is the issue of headlight cov- 
ers, The DDT (Department of Trans- 
portation), which runs the NHTSA. 
does not allow any manufacturer to 

fPte&w jorn U? ra*jn 7 1ft? 



The near- future Honda City 
combines very small exterior 
dimensions with huge interior 
vctftruu?, Its longest roke J.J- 
liter Combax gasoline motor 
(right) provides ample torque 
and responsiveness for its 
size. Storage bins and shelves 
abound inside the City. Dash 
( right, belgw)i$ comped, but 
set within It. there's even 
an insulated, air-candhioned 
compartment to keep food cold- 

Far future: GM s coal-btimmg 
turbine car (belo w} produces 
100 hp and burns one ton in 
&.50Q highway miles. Engine 
idles ai 20:000 rpm. >lf 
cruising speed, it spins at 
55M00rpm. bui output shaft 
speed's geared down to 4,000- 
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\X/oefu!)y ill-equipped, flying nearly blind into a raging 
blizzard, two helicopter crewmen risked their own lives 
to pull air crash survivors from an ice-choked river. 

BY JOSH EPPfNGER 



m «* ' ■J*"" ■ 




I t had become a full-blown blizzard and when it hit 
the nation's capital F it paralyzed the city. The 
storm struck Washington, D.C„ late on a bitter cold 
Wednesday afternoon in January, sending thousands 
of employees home early, and clogging the bridges 
spanning the ice-choked Potomac River with traffic. 




Arrows sftow the flight path of Air Florida's Flight 90 after 
departing Washington's National Airport on Jan. J3, 1982, 
After striking the 1 4t/i St- hridgiei the plane came to rest on 
river hettnm. Park Police hebc&pter arrived minutes later. 



The work day had begun ominously for paramedic 
Gene Windsor of the LkS. Park Police, He was driving 
toward Washington on Interstate 270 from his home 
in Monrovia. Md r for his 3:00 lb 1 1 00 shift. The fall- 
ing snow had slowed traffic to 20 mph. Suddenly, a 
car in front of Windsor's swerved out of control on the 
icy freeway surface, crossed three lanes and bounced 
up against the median divider- The 41 -year old para- 
medic, a Park policeman for only 2 ] 4 years, desper- 
ately tried to slow his car. hut it skidded unerringly on 
the ice into the swerving vehicle. Result: another one 
of many fender-benders that were to occur chat day. 



PM plKrtfl-s: Charles A Peneura. U.S. Park Police 
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An exchange of addresses and Windsor was on his, 
way T l T had a feeling of urgency," Windsor recalls. T 
just wanted to get out of the storm and into the han- 
gar/' ** 

His duty partner for the day, helicopter pilot Donald 
Usher, left his home early in Garhbrills, Md., because 
of the storm As a result he arrived far 
ahead of time at the small trailer which ^ ^ 

adjoins the Park Police hangar oa-Cfte P < 

D.C. side of the Potomac, astride ^ ™ iF.ftwHmi 

the Anacostia tributary. A call to 
the National Weather Ser- 
vice confirmed Usher's r 
hunch: "There's no way j 
we re going to fly today/' 

The ceiling was 200 to 300 , — ^ 

feet; visibility, one-half mile: 
lemperature, 24^ and heavy 
snow falling. 

The usual stuff of Usher's duty 
was covering summertime boat- 
ing mishaps in the Potomac and 
neighboring Lakes, plus surveil- 
lance, some medical missions and 
accident responses, and occasionaHy 
an aerial element in police raids. 

At National Airport, across the river and Z ] /a miles 
west of the small hangar, the 74 passengers— about 
half of them from the Washington area — aboard Air 
Florida's Flight 90 to Tampa ware getting res Uess. 

The Boeing 737 had already sat in the failing snow for 
two hours and Florida's warm weather seemed very 
far away. Near the rear of the plane, 2 3 -year-old Pri- 
scilla Tirado looked out from her window seat, and 
then at her husband, Jose, a native of Madrid, who 
held their 2 -month-old son, Jason, in his lap. The 
storm did not dim their feelings of anticipation; Jose 
was taking a construction job in Tampa, which offered 
an opportunity for them to live near her parents in 
Clearwater. At the last moment before the doors 
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Pilot Don Usher holds the Bell LongRanger 
IS right on the surface of the ice- 
choked Potomac* while paramedic 
Goo* Windsor pails survivor 
Pat Belch onto its skid- 



Chopper's skid is acteeny below the surface, of the water as 
crew smithies ro gei victbns ashore to rescue group (right). 
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Eugie One works desperately in an attempt to get survivors our of watoF. Five are saved, bur a sixth , the “Good Samaritan,*' is lost- 



closed, Bert Hamilton, a purchasing officer with near- 
by Fairchild Industries* hustled up the aisle,, passing 
seven of his already buckled -in colleagues to take a 
seat in the very last row. They were all heading for a 
meeting of the company 's Space and Electronics Div. 
In Florida. 

At the Congressional Budget Office on 2nd and D 
Sts., Lenny Skutnick, a 2 8 -year-old office worker and 
father of two boys a was one of hundreds dismissed 
early from work. He joined a car pool for the ride to 
his rented townhouse in Lortom Va. The car became 
snarled In the stampede of traffic near the 14th St. 
bridge. Skutnick squirmed as the car sat immobilized 
in the express lane. 



What happened in the next. 20 seconds was to inex~ 
trlcably link a] 3 of their lives in a tragedy of startling 
human suffering, inspiring acts of heroism that 
pushed its participants to that thin edge between life 
and death. 

Whirling through the core of the cataclysmic hap- 
penstance was a flying machine, one that was to rivet 
the attention of a nationwide television audience on a 
Fark Police helicopter. 

The drivers creeping past National Airport could 
barely see their way through the swirling snow. Some 
even pulled to the side of the road to clear their wind- 
shields of the sticky Stuff. Out on Runway 36 r the Air 

(Please ium to mm J 40} 





Exports' findings on the crash highlighted the 
unreadiness of major airports to handle emer- 
gencies, including lack of made vac copters. 
Ambulance kit for Sikorsky (left) and 

interior of Aerospatiale SA365N Air Ami?Li- 
iance (above) with built-in medical systems 
show range of available technology. 
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F or pleasure trawl along highways and waterways 
this coming year, there are improved cars, trailers 
and boats that can provide more for the money. Extras 
may include more performance, more speed, more 
comfoit and convenience and, frequently, more fuei 
economy. 

Lighter weight, afloat and on land, means less mass 
to push through the water or pull over the hills. And 
design changes for streamlining are further reducing 



Long on luxury, the latest fifth-wheel frailer from 

Coachmen comes In 33- and 35-fooi models, and the rear- 
kitchen. 40- foot model fleftJ i vfih a picture window 



C&xs maran -hulled ’’Popeyes' 1 Aias been Lwaimp mboards in 
offshore racing wit ft f ft roe of Mercu ry r 5 300 EFI outboerds 



* 



New Winnebago Le Share, a inororftomu version of the Cen 
ffluri van with its economical, front- wheel-drive diesel, should 
set new standards for recreational Veiiicle fuel mileage. 






For Offshore And On u 

More performance and economy are trends *?r“ 

for the vehicles run for fi ,rt ^ v ’" 



BY BILL McKEOWN 

BOVSNC ECHTCff 



ught fuH-sorvico motarhonm fittings 
above) help i ^ Sharo do 22 mpg 
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resistance to winds and waves. Smaller engines pow- 
er many new models, but the attempt this year is to 
try to trim fuel consumption without cutting down 
overall size and convenience. Standing headroom 
inside a boat cabin Or motorhome can add a large 
measure of comfort- And bigger boats tend to be safer 
if the water gets rough. 

An impressive dry- land development is Winneba- 
go's campaign to cut fuel costs and the gas-hog image 



Grad^-tVrtjre "i 190 Tarpon, with cenior control console and 
Chrysler power, is a 1 9-loo tor with optional convening rop. 



Uhe latest in special-purpose boats provide 
more varied action and capacity to carry bigger 
engines that can cruise fester and farther 



Designed for easier boarding by 
scuba divers, the 21 -fooz Divemaster 
from Answer Marine, Hiale&K fla. r 
adds handy transom /adders, platforms. 
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Panther s tnrboas uses aircraft or aaf^motJvna engines 






Open deck craft with CEis/u'cnerf commrE ftopj 
is from Sea Sprite Boats of Crescent Crff, fU 



The 29- foot kit houseboat by FISfiwr Craft of 
Byrcm , Cattf, con i>e finished offmuiy at home. 



that big motorhornGs have had. Using Renault's two- 
liter H turbocharged diesel with front-wheel drive, the 
company is introducing — a bit later than anticipat 
ed — a Cemauri van (see r 82 flVSs, page 20, Mar, '82} 
with an estimated fuel consumption of 24 miles por 
gallon Winnebago also has a Le bharo motorhome 
rated at 22 mpg, and the Phasar from its Itasca Div, 
All t hroe models are about 20 feet tong, have stand- 
ing headroom and will be appearing at dealers this 
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spring. Coachmen has been upgrading its big fifth- 
wheel traders, and the 30- and 33-foot Sportscoach HI 
motorbomes now have even more Illxluy accessories 
aboard. Fleetwood's Resort travel trailer is designed 
to provide basics at a bargain price, while the Wilder- 
ness Cimarron model adds extras for campers who 
want aU the comforts. 

Boat companies are offering more specialized mod- 

tPi'e-as# turn to 7 ?5.3 
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Signs of the times: AH decked out in slide sew 
cockpit pods Mid flashy whaei jpnnij 5 p AiHftnfcttn 
A*rg%farjF' Falcon (atoov®)&nd Ei ppeFs MX 
Super (right) LooM & jot morn Uka airplanes than 
ultrahgh ts—a trend weil see more of. At upper 
tight, MX Super, First uJmsZJdj.br designed for 
aerobatics, streams smokm trails as ic executes 
& loop m dramatic airshow mutino Ir has thmo- 
axi$ con EFi>i r using spoilt* tons that serve as isodi 
ati&nms and spoiler*. Kk price, about $€ 500. 
Tailless Falcon, a futuristic new design, 
combines wipgtip rudders with canard 
for pitch control. It f a expected 
to mil for 55, 500 as a kit. 4 



Moving aud staring an ultralight are easy with Koih S 
folding-nring UltraSmr (left), Far tradering or parking 
In a garagtt t wings swing down md back along the 
fuselage— much like those vn some cerrier-basod Navy 
fighters of World Wat It Setup and traakdown take 
oAl y 5 m iftM&s, Weighing 220 pounds, UUraSttir has 
asnvan tJtffjdJ airplane tail, full-span ailerons and 
three-axis control with stick and rudder pedals. 

Pedals also steer mii wbeoL Kit price: about O.OT. 



New Swallow (near ngh i r facing page) sporty stream- 
lined engine co wling^anothet him of things to come. 
ft hat thr&B-exis control and sold in both licensed 
and unlicensed versions. Sleek* onefos^d -cabin Ha wk 
(far right} looks like real nirpteae, hut* at 249 
pOUIKfr actual! y qualifies as unhealed ultralight. 

It has full Mrcrafr controls, even flops, is &5,4S5 





New FAA regulations make it fegal For 

anyone to ffy an ultrafight without a 
pilot's license. Now the fun begins. 



BY SHELDON M GALLAGFR 



U ltralight fanciers can now relax— they wont have 
their toys token away aFter all. Ever since the FAA 
warned two years ago that unlicensed ultralights 
might be limited to a maximum weight of 1 55 
pounds, makers have been dreading the out- 
come. Such a severe weight restriction would have 
pul many ultralights out of business, at least as 
license-free fun planes. 

Now the word is out and almost everyone is smiling. In 
an unexpectedly benevolent move, the FAA has decreed 
that single-place ultralights may now weigh up to 254 
pounds without requiring either pilot licensing or N- number 
registration (two-place models will continue to rfKpiire 
licensing, as previously determined by the FAA} Ironically, 
ultralight makers had been desperately pushing for a 220- 
pount! weight allowance — and not really expecting to get it. 
The new FAA ruling thus has historic significance. It 
not only legalizes 90 percept of all current ultralights, but 
will certainly inspire many exciting new designs with even 
more dash and dazzle. More importantly, it signifies that 
the FAA has given its official blessing to a new form of rcc- 








reatlonal flying requiting little investment 
and no formal training. U means that virtu* 
ally anyone can now fly his own back-yard 
airplane with only simple skills end at loss 
cost than owning a f am Ely car— a dream that 
began with the Piper Cub in the early 1930s, 
half a century ago. The ruling may thus have 
a long range impact on American lifestyles 
that goes far beyond its immediate accom- 
modation. 

Enforcing safety— subtly 

But the FAA isn't just being kind. Along 
with the seemingly Jen lent 254-pound weight 
allowance go two important additional provi- 
sions* To qualify for unlicensed operation, an 
ultralight must have a top speed of no more 
than 55 knots (approximately 63 mph) and a 
stall speed of no more than 25 mph— restric- 
tions that tend automatically to assure the 
docile performance that untrained pilots can 
handle safely. Also, by limiting speed while 
allowing greater weight, the FAA is en- 
couragi ng ma nuf acturers to put the added V 

poundage into beefier airframes and better 
engineering, rather than bigger, more power- 5 
fui engines. 

This subtle form of enforced safety is ac- 
tually the key to the FAA 's formula. It is 
notable, in fact, that the new weight 
hmn applies only to the bare, empty 
airf rame, not to accessories that 
l m prove t he reli abi Lit y a nd use- _ w 

fulness of the aircraft. Such 
nifty Embc l tis hments as / 

floats for wa ter opera- / 
tion, pilot enclosures 
for added Comfort and 
crash protection, and so- 
phisticated instrumentation 
for safer flight control will 

(Pl&Btif FSiffl to page uoj 
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New haJXI rsncjiifiy deployed parachute, developed for use 
on FhghtSlar and -or her ultralights* is shown in ground 
test helow. Ejected by explosive charge from top of wing 



(center), chute opens in 1 .5 second's (right), 
activated at aJi/Eudes as tow as 150 feet for 
ery vfbotl i plane and pilot if an emergency 



Ic can be 
safe recov- 

occurs, 












Ingenious Swivel wing is feature of Witch 
(above), Wingzips fold in „ then you mor&iy 
pLcll a pin on the centerpost end zhn untire 
wing a&mfibl y romt es fere and aft for easy 
traUtfriJigr -and storage . Craft weighs 200 
pounds, has tfuw-axis control is $5,800. 
SireaRiiLp^d cowling will be optional extra. 



AND NOW COME COCKPITS! 



booking more like real 
airplanes than ever, 
new ultralights are 
no tv sprouting cockpits 
far sleek appearance, 
pilot comfort, added 
crash protection . 
i , Rakish-looking 
twin-tailed 1 /empire 
sports btdlet'Shaped 
cockpit pod and will 
eventually have canopy 
for full enclosure - 
A highly sophisticated 
design, it has folding 
wings with full-span 
flaps and spoilers „ is 
kit priced a r $6, 950. 

Optional cowling 
and teardrop wheel 
pants add dashing looks 
to l ^tailed Hummer a 
non- foot-la unt'hable 
design that's now legal 
for unif'censeri u se 
under new FAA ruling- 
Kit price is $3,895 . 

The canard-wing 
FiJger, essentially a 
Pterodactyl Ptraveler 
with slick new fuselage, 
uses canard for pitch 



For all-weather oomfo n, Kaspgrwmg s fully 
enclosed cabin [facing page) is made to Tit 
new or existing models, wid selJ for 5300 
to $ 400 as an optional add-on. The basic 
Kasperwing Jtrt r with 23-hp mill, is £4,4517 
Below: The Red Baron woufd feel at home 
in this nostalgic biplane called Aeroplane 
KP. Design is based on standard Easy Riser 
wings, buE has full tail instead of wingtip 
drag rtiddors r plus spoilerons far roll and 
g]. : de control. The kit is about £4,500. 



control wingtip spoil- 
ers for noil and ya w. 

4 One of cleanest 
new designs. Invader 
gars remarkable 55 mph 
from 1 4-hp golf-cert 
mill r is built from f 60 
plans. Estimated cost, 
with engine: $1,600. 

Scout has plane 
like profile, standard 
three-axis control can 



or 

requirements. 
Plans are about S 1 00. 
tv An enclosed cabin 
tn'Oi dear-plastic win- 
dows gives twin-engined 
Hummingbird all-weeth - 
er comfort. Prices range 
from $6,250 zo $S l .3 IB. 

7 Mitchell 3- W, a 
favorite fbt years, now 
has optional cockpit pod. 
It can be built from plem 
($95} or kit ($3,990) 
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he newest loudspeakers bend the rules 
of physics just as often as they obey 
them. We became aware of this when 
PM looked at seven new speakers. Our survey 
turned up some startling shapes and some even 
more unusual applications of the laws of acoustic? 
and electromagnetics. Six of the models are cur- 
rently in showrooms, where they are becoming 
popular, affordable examples of innovative engi- 



SPEAKERS 



neeiing. One of the seven de- 
signs is very expensive, very 
unusual, arid would pass for a 
prop on a sclent fiction movie 
set. But what all these models 




have in common— and mayt*? the only thing— 
is Lmcomrmn musicaiity and ijeauty of sound. 




BY CHRfSTOPHER GREHSILEAF 



Acoustic Design Triad 

Acoustic Design s little Triad has made a satisfy 
ing attempt to coax a healthy quantity of high- 



Tweeters that burn at 
1,500° C., speakers that 
fire at the ceiling and 
more: They're new designs 

that take you from living 
room to concert hail. 
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a a IV UW-J comes in a panel- 
mount version formito sound at 
$ 530 the marched pair, or in a 
larger, sealed home version for 
$595 Corn's Walsh £, shown here 
in tvdimj r, is $595 a pair : other op- 
tional veneers are also available. 
Boston Acoustics makes its A-2QP 
very wide but shallow. The shape 
helps the highs teach your ears. 
Price is S7S0 a pair 



acoustic 

INSULATION 



Boston 

Acoustics 

A-200 
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Allison ? 



Fmusite transient response characterizes the Magna t 
Plasma tweeter (above), Text details how the 1,500 C- 
corooa discharge makes sound. Cost: 13,500 for a pair. 



quality sound out of three small, almost cute 
packages. Two matched satellites each contain an 
ultralight, polymer dome tweeter and a 3-inch 
midrange driver in a sealed enclosure. The bass 
unit— a mini-subwoofer— marries a SVa-inch, long- 
throw woofer with an acoustic suspension enclo- 
sure only 1 3 ’A inches wide and 8 inches deep. 
The trio of little boxes fits tidily on shelves, tables, 
even mantles. Solid walnut sides and a fine wal- 
nut veneer on top make for an attractive look. 

The listening tests included very low bass and 
high volume. There wasn't a hint of honk, boom 
or breathiness coming from these noise boxes. 



The company that brought forth the Allison 1 
through 6 has finally introduced the long-awaited 
Alliso n ?, 8 and 9. Despite family resemblances, 
there are some radical departures from the earlier, 

(Pteasa rum to page 1 JffJ 
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The Allison 7 speaker takes up very little room _ since 
it's dvxojned to stand against the tvaJJ Jr costs $450 
for a pair. The Triad from Acoustic Design pairs rhe 
first mini -Subwoofer with rwo small satellite*; the 
whole system is priced at $450. Koss intends the AT -SO 
Dyna-Mitcs w fit just about any whvre A pair is $260. 



Koss JVI-80 
Dyna-Mitc 



Magnet Plasma TWeeter 



Solar Systems And Heat Pump 
Combine lb Cut Energy Bills 




PM investigates three 
alternative methods 
of heating water, 

BY DAVID A. WARREN 

A pproximately 15 perc#m of my 
home electric bill goes to heat 
water. Yours could bo higher. And 
while this cost may not break the bank, 
it is a continuing year-round expense — 
and a considerable one. Many people 
looking to save on energy costs find 
themselves in a morass of new and 
innovative water- heating products. 
Some of these work, some don r t: others 
have such long payback periods that it 
hardly matters whether they work or 
net. 

1 decided to investigate three alterna- 
tives. so I installed the solar-assisted, 
heat-pump water-heating system pre- 
sented here. I'm an the process of mon- 
itoring the results and this information 
will be presented in PM"s September 
19B3 Home Energy Guide. While we 
don't have complete data at this writ- 
ing, we estimate we've saved about 
300 to 4QC kilowatt hours per month 
during the time the system has been in 
operation. 

The first component 1 installed was 
one of the new hot- water heat pumps. 
These air-to- water devices are touted to 
cut the cost of heating water drama ti* 




Hot- water tank (K) accepts bath solar 
preheated water and heat pump (EE) pre- 
heated water- (Notei letters on photos 
maie^h those on dra wing, page 94 J 



cally. whether you live in Alaska or Ala- 
bama. They operate by removing some 
of the heat from the surrounding air 
and using it to heat water 

Next, I added two separate systems 
that heat water with solar energy. The 
first consists of three collector panels 
mounted on the roof. The second makes 
use of two porcelain-lined tempering 
tanks suspended from the trusses in my 
artic. Potable water circulates, through 
both systems and each operates inde- 
pendently of the other. Because of the 
experimental nature of this project., 
both were installed; most people would 
use One or the other. 

Keep in mind that going solar in the 
northern latitudes is not always eco- 
nomically beneficial. Since my home is 
in northern Illinois, I plan to use the 
solar parts of this system primarily dur- 
ing the summer months. You'll save 
more with a year-round system, but 
there are several benefits to a warm- 
w&ather-only system; To begin with, 
summer is the time of year when many 
utilities raise their rates because of the 
huge increase in demand. In my area, 
this rate increase is about 1 9 percent. 
Second, summer is also the time when 
my family uses more hoi water: We 
shower and launder clothes more fre- 
quency during hot, sticky weather. 



AlXftkeCL Mark. Elmore 
PLiinkbmy tfutfiiuMam: BnJCfi TouaMini 
■Consinjcvon bawd J Warren 
P W plwtns David A . Warrttfi 
Tuebtutal art: Fred WolfT 




Tempering tanks (G) have 30 gai. capac- 
ity each and are hung from roof trusses or 
rafters with perforated metal strapping. 
The condensation tray (Nh which drains 
co the outside^ is a safety feature 

Supply line for tanks (pho to at righ t) goes 
from softener to bypass valve ( l}. Sweat- 
join copper tubing using fhix^ solder pro- 
pane tomh. Photo shows con trote for reg- 
ulating water -salt mixture. 
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Record-Keeping Procedure 






Solar panel system is reguiaEpd by Circu- 
lating pump (Z) that foods the collectors: 
drain dov^n mtvo (X) that empties the 
collectors when temperature drops to 
prevent freezing; and tempering valve 
(GG) that mixes cold water with hot 
when collector water is zoo hot. 

The last advantage is strictly an 
investment consideration, Our sum- 
mer-only system eliminates the need 
for a closed -loop arrangement which 
requires antifreeze, to keep the circula- 
ting fluid from freezing, and a heat 
exchanger, to remove heat from cbe 
toxic antifreeze Line and apply it to a 
second line containing potable water. 
The antifreeze,, additional plumbing 
and heat exchanger add substantially to 
the start-up costs and simultaneously 
reduce the overall efficiency of the sys- 
tem fry some 15 to 20 percent 

How the system works 

The drawing on page 94 gives the 
layout for the entire system. The best 



Heat pump (EE) is connected to Aot- water 
tank by flexible plastic tubing. When out- 
side temperature falls to the point where 
solar collectors don't genmete enough 
heat, heat pump activates itself. 



way to understand it is to follow tho 
water, stop by step, as it moves through 
the various components 

To begin with, we have a 2G7Hft.- 
deep well that supplies water with very 
high mineral content to a pressure tank 
04 . 

This hardness is not only a problem 
for everyday home use, but also 
presents a distinct liability For the new 
installation. The minute iron and other 
mineral particles suspended in the 
water could raise havoc with the small, 
narrow tubes an the collector panels, 
the heat pump, circulating pump and 
the many valves in the system. To pre- 
vent this, the minerals are removed by 
a water softener (E). This device 
exchanges salt for the minerals in the 
water, thus protecting the components 
farther down the line. 

But there are a couple of drawbacks 
to using the softening system. First, 
many physicians today discourage the 
use of excess salt because it is believed 
to contribute to high blood pressure. 

Cover aU pipes car- 
rying hot water with 
insulation, as shown 
at right This materi- 
al has a slit for easy 
application; Just cut 
it to site and tape it 
in place, The water 
dlter (C) extracts tho 
tmsoftenad , salt ’free 
water and removes 
existing bad- testing 
minerals from it. 

IVa ter then, goes to a 
separate faucet in 
kitchen for drinking 
and cooking. 



B ecause of the experimental nature of 
this solar-assisted heat-pump sys- 
tem in my all-electric home, t wanted la 
figure out how much money I would save 
by using it 

My Local utility. Co nun on wealth Edi- 
son, was extremely helpful in this pur- 
suit It agreed to install special metering 
and recording equipment (designated R 
in the drawing 3 to keep a round-the-clock 
tab an electrical use for my hot-water 
system. A wat&r-fkiw muter wus also 
installed to record the gallons of hot 
water we used during all the test peri- 
ods. This recording equipment not only 
registered the kilowatts per hour re- 
quired to heat all the- water, bin also pro- 
vided information on time-of-day use. 
The latter is especially important be- 
cause many utilities offer lower rates 
between 10 p.m. and 9 a.m By taking 
advantage of this, you save money 
Our record -keeping program cavers 
five separate periods, For the month of 
April, we recorded the electrical use oi 
the 40-gallon elaciric water heater 
installed when the house was buili. Then 
we removed the old lank and replaced Lt 
with tho system shown here 

During May, June and July, we? 
recorded water and electrical use for the 
new system while it was utilizing only 
the two- 30-gallon tempering tanks in the 
attic, and the heat pump. In August land 
September, we recorded the usage while 
the solar collectors and heal pump were 
operating. 

In September, tho tempering tanks 
were drained to- prevent freezing. Hut if 
your -climate allows you to operate them 
longer before draining, you're bound Co 
achieve greater savings. The solar-col- 
lector system drams down automatically, 
depending on the temperature of the 
water Inside the panels. For details, see 
the main teset- 

During October and November, we 
relied primarily on the heat pump far 
heating water-. Em during December, 
January and February. we expect the 
Outside temperatures IO chill the base- 
ment to the point where the heat pump 
will no longer be efficient. When it stops 
operating, the electrical resistance ele- 
ment in the hot-water tank will take 
over. — DAW 
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and second, salt treatment of the water 
is an added expense. 

To offset both of these concerns, we 
diverted the hard water to two places 
before it went to the softener The first 
was the outside spigots that provide 
water for gardening and lawn cane. The 
second diverted water to a separate 
faucet at our kitchen sink. Water here 
passes through a charcoal filter [Q that 
removes particles as smalJ as one 
micron (1 /25,000th of an inch). This 
improves the taste of the water we use 
for drinking and preparing foad r with- 
out adding salt. 

Water out of the softener goes to the 
cold supply line (G! for the rest of the 
house, including the baths, laundry r 
dishwasher and so forth The other side 
of this tee is the beginning of the water 



supply to the hot-water tank. At this 
point, we installed a water meter (H) so 
we could measure how much hot water 
was being used during our test peri- 
od 

From the meter, the water travels to 
a specialized bypass valve (I) that di- 
verts it to the tempering tank system. 
This manual valve is opened or closed, 
depending on the time of year. During 
the summer the attic gets extremely 
hot. often reaching 120 s F. and higher. 
Water circulating through the tanks is 
preheated before it goes to the bot- 
water storage tank. Because the tem- 
perature of our well water is a consis- 
tent 55* F., using the tampering system 
makes sense only when the tempera- 
ture in the attic is consistently (and con- 
siderably) higher than 55° F- In Loca- 



tions further south, its benefits would 
be greatly increased. 

When the temperature fa Us below 
the useful point, the valve is moved and 
the tempering system is bypassed The 
tempering system is drained for the 
year by attaching a garden hose to each 
hose bib (D— situated just above the 
bypass valve* — miming the hose to the 
sump pump and opening the valve. 

With the tempering tanks out of ser- 
vice, the water goes directly to the stor- 
age tank ( K) whore it enters the top and 
goes through an internal tube to the 
bottom of the tank. Near the bottom of 
this special solar hot-water tank is a 
sensor that monitors the temperature of 
the entering water. It is Connected to 
another sensor (U> — through the drcu 
lating pump control box (Z) — mounted 




on the solar collectors on the roof 
Together they regulate Lhe circulating 
pump that supplies the collectors with 
water. If the temperature of the water 
inside the tank falls below that of the 
water inside the collectors, lhe pump 
will force the collector water down into 
the tank. 

White two solar collectors will often 
suffice in other pans of the country, we 



installed three 3 X B-ft. units They are 
angled at corresponding to our lat- 
itude This angle Is a good average for 
summer solar efficiency, If you are 
going to employ your system all year 
round, add 5° to the collector angle to 
compensate for seasonal shifts in the 
sun. 

If, at some point* the collectors cam 
not meet the demand for hoi water. 



then a relay (AA), mounted on the 
pump control box, will immediately 
switch power to the heat pump which 
wdJ heat the water until the demand 
subsides. Then, the heat pump will kick 
off and the water will go back to being 
preheated by the solar collectors. 

Do keep in mind thai when ihe heat 
pump is operating, ii is drawing heat 

ffVr'r.l -’Ti El rffl EO Jiage J 38) 



How To Build The Wine Rack Door 







W hiJu J was planning ihe installation of a 
hePi-pump waipr heater in a small 
room in my basement, ir occurred to me That 
Lhe device would create a good environment 
for wine storage- - dark, cool and dry. The 
darkness was already there, anti lhe hfrat 
pump would pull hein as well as moisture, 
from the air. Such fc-aLures are costly in fac- 
tory-made win# storage units. 

I hinged the rack so it would serve as a 
dqar for the mechaniczds room, but you can 
build yours In a fUed position if you prefer. I 
used red cedar stock because LI is ailf&CliYO r 
lightweight and durable. It also matched the 
redwood paneLLng I used Id finish the 
room 

Begin construction by edge-foming 
onoutfh codar Stock to yield alJ the 
required. When tTb# glue is dry, 
dividers to the size given in the materials 
list Their length dimensions Include $0*VbO 
waste; tbs precise length will he determined 
later Next, mark th# length centerline for 
each divider on one edge of each board. 
Then take the elk long dividers (D! and stack 
them flat on top of each other so these marks 
will ell align straight up and down, for accu- 
racy. lay out Lhe north positions on the 



Wins rack sets as door to mechanicals 
room, forties disguise the itrain, while 
the open shelves allo w free air circulation 
for officiant operation of the hear pump, 



vdges of ali boards at once. Start by strad- 
dling the centerline with the first notch, 
then mov# toward each and of the pile. Lay- 
ing out the notches on Bin. centers. 

Stack ibe other dmdonu (B and C) logoi ti- 
er in a similar way. But keep In mind that 
these boards do not have a notch at lhe cen- 
terline. Begin the notches 3^ In. away from 
Lhe centerline in both directions Maintain 
the 8-in. centers Once ail the notches are 
marked, unjrtack both piles and transfer Lhe 
edge marks to the board faces. Cut the 
notches as shown in the drawing with a 
dado head In your cable or radial-arm saw. 
It's best to make the notches slightly wider 
than the thickness of 1 he boards for easier 
assembly. 

TeH-&»emble rhe dividers on ? fist sur- 
face, then cut Lhe rack sides. Lop and bottom 
and lack-nail them Together. Square this 
"case ,r assembly and install a temporary 
brace across one corner to make certain the 
Case remains square Next, center The case 
on top of th# divider assembly and trace the 
outline of Lhe inside perimeter Onto the top 
edge* of the divider*. Till s scribing method 
assures the best, possible fit. Remove and 
disassemble the case and divider*. Transfer 




wM ihv’e ■ bin! : m-m 



4 




Create wide boards needed for rack by 
edge-joining rad cedar stock. To save 
time, clamp together three se ts of boards 
at once. Space the bar clamps abotlt 6 in, 
apart; don't apply glue between individu- 
al sets. Wipe off excess glue and 1st it dry. 
Leave boards clamped ovemigh t. 



the marks from the divider edge* TO their 
surfaces and cut the appropriate 45 * hevel 
On each end 

Reassemble the ca se with glue and Bd fin- 
ishing nails. Then slid# the case Over The 
divider*. Wjnl the divider* In pE#c# with Bri 
finishing nails driven through the case and 
into the ends of the dividers Keep the front 
edge of the dividers flush with the front 
edge of the case. Twa nails for each board 
end Is enough. To prevent splitting , bore 
pilot holes lor the nails, using a drill guide — 
such as a Ponallgn tool— to melntein the 
proper angle Scribe, cut to size and install 
tho small center dividers (A) 

Cut the plywood stiffeners and ssain them 
a red cedar color Ntul Thom OrUO Lite back of 
the rack as shown in the drawing with 4d 
finishing nails. Sea all nailhoads and fill their 
holes with a matching color wood liller 
Sand iho piece tightly with 220-grit .sandpa- 
per. Install the Judges and easier, then hang 
the door an a slurdy jamb. — D.A.W. 



MATERIALS LIST — WINE RACK 



Key 

A 

E 

t 

D 

E 

F 

G 

H 

J 

J 

Mil ST . 



No, S«9 dqxaijtion Ium) 

4 Vj 6 .* 10' rad Ltdar 1 divider) 

4 *A J 10 ■ 24 s IPd cedar (rtsviftftrl 

4 % H TO 4T" ntd airdar Jdavidm-I 

& r A 10 ■ 5 #' md t-edar (divided 

Z Vm - (O 1 .* ■■■ TQ'.V rrf cedar (side? 

2 H ■ Eft'A x 3ft' red <-ed*r hep. 

toOTVwid 

3 4' LutIC hn-iq^ 

1 T Hall, flai plate swivel rn^m- 

2 * 3 - fCW ply-wcidd (idffcmarl 

4 1/4 < 3 * ZH'dr" fiSywMnd (jdlfaw? 
■Glue, 4d dfid 0d finishing natte rod ckUt 
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UseYbur^^H 
LilceACraftsman 




A stationary jjgsaw does a lot more than cut curved lines. On these pages, a 
skilled woodworker shares his secrets for getting more out of the tool. 



BY ROSARIO CAPOTOSTO 



T he scroll saw i$ generally thought 
of as a tool used for freehand cut- 
ting of intricate shapes in thin stock. 
Though it can handle those tasks with 
ease, a rugged, heavy-duty machine 
will do a great deal more. Once you 
have mastered basic scroll sawing and 
some of the simple jigs that you can 
make r youTI discover that this is a ver- 
satile tool with great potential. 

The saw shown here is Rockwell's 
24-iii. model. It will cut through stock 
l 3 /* in, thick and is capable of cutting to 
the center of a 48-m, panel. The blade 

9 & 



chucks can rotate 90° to permit cutting 
long stock by feeding from the side 
(and avoiding interference with the 
overarm). As in all quality saws, its 
table tilts 45" right and 1 5° left for rou 
tine bevel cutting. When the table is 
rotated 90* you can cut bevels up to 
45* on work of unlimited length 
The overarm encases the upper 
chuck: it also supports a universal blade 
guide and backup roller which rigidly 
supports the blade in mie alignment For 
smooth and accurate cutting . An ad- 
justable spring hold-down provides 



added accuracy and ease of operation. 
It holds the work firmly on the table, 
even On bevel cutting operations, and 
prevents the work from lifting with the 
upstroke of the blade. 

The saw's lower casting houses the 
crankshaft, which converts circular mo- 
tion into an up-ancWown motion that 
drives the lower blade chuck. A Timken 
bearing crankshaft is splash-lubricated 
to assure smooth performance. 

The saw is available with a four- 
speed pulley arrangement or with a 
variable-speed drive. With the latter 
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SCROLL SAW COMPONENTS AND BLADES 





TENfiJON SLEEVE 



UPPER HEAD 



OVECAAM 



GUIDE PCG* 



slower tube 



HOtD-DOWAl MOTOR 



TILT -TABLE 
KNOB 



ON-OF 

5WTCCH 



OIL -FULLER 

PLUG 



STAND 



HEIR ACT ABLE 
CASTER LEVER 



CASTER 



COMMONLY USED SCROLL SAW BLADES 



1% Thickness W irithi Teeth Materials to be cut 
(in.) (in.) per in. 



1 


DOS 


.035 


ZQ 


Wood. pUsStet, hard rub tow. 


2 


DZO 


.070 


12 


Metals, aibrntas 


3 


.020 


.110 


20 


W&CJ, ffiAUh, usbutfcm 


4 




2S0 


20 


Metals. p-s£rt?r. toil. 4Sb6tf.Cs, 
brake lining, mica 


5 


.020 


,070 


15 


Wood, metals 


a 


020 


no 


10 


Wood 


7 


020 


070 


7 


nwki 


fl 


02S 


£50 


7 


Wood 




035 


167 


7 


Wood 


id- 


Gnt edge 


— 


— 


Problem maUfials 



'No*. 9 And LO are ntiguLit sabre saw bLadtts 





i 






1 1 


j 


LJ 




1 9 
1 1 


ll : 


| 


j 



croiJ saw blades are shown 
uses of the blades are bedew.. 



fioct tv r p JTs 34-in- smiii Sffw r with its parts identiSm J- Chart show hpsv f/]WM the right Made /or the material being cut. 



model (shown), you simply turn the 
variable -speed control handle to set the 
desired speed from 650 to 1,700 cut' 
ting strokes per minute fc.s.mj, 

Blades and adjustments 

Blades For the scroti saw come in a 
variety of widths* thicknesses and 
points, or number of teeth per inch 
(ITT). The speed and smoothness of cut 
and the minimum turning radius relate 
directly to these factors. The finer the 
bJade r the smoother and slower the cut. 
The finer blades also permit cutting the 
tightest radii. The TFI range from 7 to 
32. Blade thicknesses run from .DOS to 
02B in. and widths from 0.35 to .260 
in. 

Blades with blank ends are designed 
to be gripped in both upper and Sower 
chucks; they' re classified r in general as 
jeweler's blades. Sabre blades, also 
available, are blank On the lower end 
and designed to be held in the lower 
chuck only. These are frequently used 
with the overarm removed to facilitate 
sawing oversized work. Sabre blades 
also save time by eliminating the need 
for blade removal and installation when 
pierced (inside) cuts are being made. 

Since these blades are supported 
only by an amdJiary guide immediately 
below the saw table, they are designed 




Detail 1 of blade guide assembly. Slots in 
the universal guide fit blades of varied 
thicknesses. Sabre blade guide and finger 
guard are shown in the backgrmmdr 



BLADE AND 



r A 



Flexed blade shows insufficient tension , 
causing blade drift and erratic cutting . 




This test checks table adjustment for true 
zero. Blocks on right indicate that the ta- 
ble is not square to the blade. She text. 




Table is removed fo show the sabre blade 
guide in place. Chuck housing must be 
rotated 90* to utilize this guide. 



POPULAR MECHANICS - JANUARY 1983 



97 





Shawn Above Is &n example of the heavy yer delicate cu rt.Ing that can he done n1xh a 
properly functioning scroll 5 a tv. This view is of a slice that's oniy r about in . thick. 




Hardboerd hacking with fine kerf 

provides zero clearance around hiade w 
improve cuts in very thin Sheet metal. 



ANGLE SAWING 




Angie cutting will produce a hollowed 
carving blank for a model boat lauU. Stan 
cuts in fcoies at the rear (arrow). 



CUTTING HARD CERAMIC TILE 




Glazed ceramic tile can he cur inw any shape easily with a tungsten carbide Grit Edge 
sabra 36 iv blade, The hardboard backing protects the table from scratching tile. 




Ci&verleaf loop cut forms a sharp outside 
comer. To obtain a sharp inside comer V 
first make a bypass cur with a wide 
curve. Two right-angle cuts then square 
the comer . X marked area is waste. 




For compound cuts., tape the cutoffs back 
into position to provide a true surface for 
marking the additional cuts. 




Angle sawing is a novel way to build up 
stock- The self-jamming segments are 
easily glued and need not be damped. 



INTRICATE INLAY WORK 




Two spaced blades are used TO affectively 
cut iiday strings. Spacer snips used here 
were cut from ice cream sticks. 




Making these intricate cuts with a single 
blade would prove to be very frustrating . 



9fl 
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with a heavy cross section. Sabre 
blades are usually available In two 
siaes: 025 In. thick, .187 in. wide, 9 TP1 
and 035 in, thick, 025 in. wide, 7 
TPL 

In addition to these blades, convex 
tionaJ sabre saw blades Can be used in a 
scroll saw, Of particular value for cut- 
ting problem materials is the Reming- 
ton Grit Edge blade, instead of conven- 
tional teeth, this blade has a cutting 
edge made of hundreds of supsrhard 
tungsten carbide particles . 

The profiles of the most commonly 
used scroll saw blades are shown in the 
accompanying photos, and the chart 
indicates typical uses 

Installing blades 

When mounting a blade. It is impor- 
tant that it be perfectly perpendicular in 
the fram-to-back relationship (side- 
ways alignment is automatically set by 
the chuck biocks). To get it right, simply 
mount the blade so it abuts the back of 
the upper and tower chuck housings. 
When the blade Is in position P it must 
be tensioned to hold sufficiently rigid 
and straight. To do this., pull up on the 
blade tensioning sleeve and lock it in 
place. 

Though some ’'armchair craftsmen" 
may feel otherwise, there is no positive 
method of checking blade tension 
Except experience. However, plucking 
the blade with your finger will put you 
□n the right track. An easily deflected 
blade indicates too little tension and 
will cause the blade to drift in the cut. 
Too much tension on fine blades may 
cause them to break easily. 

The universal blade guide is a disc 
with slots of varying widths around its 
rim. A slot ihat will fit around the blade 
is selected and locked into place. The 
slot should be neither too tight nor too 
loose; the blade's teeth should just clear 
the slot, with the roller tightly touching 
the back of the blade. 

Before cutting art actual workpiece, 
check the table for squareness in rela- 
tion to the blade. Using a square. Sight 
along the blade for the initial setup; 
then, test-cut a scrap of wood. Flip one 
of the cut pieces upside down, then butt 
the cut edges together. If the table is in 
true alignment, the cut edges will 
match perfectly. A nonparallel joint will 
indicate the need for adjustment. 

When you obtain perfect alignment, 
set the pointer on the tilt scale to zero. 
The pointer will now accurately regis- 
ter any degree of tilt up to 45v Make 
this check and adjustment before every 
major shop project 

Cutting techniques 

Irregular shapes; Cutting irregular 
shapes accurately is a skill acquired 
easily on the scroll saw, but you must 

(Flense tarn to pvgp_ 1 331 
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MASTERING 



intricate details are tackled separately, 
after mam curve cots have been made. 



For accuracy, cur tangent to the line. 
Steer woric into teeth, not into the side of 
the blade Bypass small details {arrows) 
and cot sweeping curves first- 



For a coped molding joint., first make a 
45* miter cut to reveal the outline, Then 
use scroll saw to follow the outline. Bot- 
tom photo above shows completed cut 
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To cut an acute comer, cut to A. then 
backtrack to B and continue the main cut. 



After removing main waste, a second cut 
deans Out the remaining wedge at point. 

SCROLL-CUT LETTERS PH 



Completed, raised letters produce a 
handsome plaque. This angled bevel cut- 
ting technique is fun and easy. 



The table wan set at a 3te a tilt for this cut. 
Small-diameter blade entry holes are first 
made in an inconspicuous place 



To cut raised letters, set the saw to cut a 
slightly angled bevel. A ftne-Cooth blade 
provides maxim um control and produces 
smooth edges that need no sanding. 






After seating off room ta contain duSZ P 
use a drum sender to cur old finish 
Above. a maple floor is sanded. Start 
sanding at one end of room and work 
Ixi a straight line until you reach the 
other end. Sand mth L he grain when 
possible- After you ve covered entire 
room, sand the unsanded strip along 
wail, Bogin by using 36 -grit 
move on to 80 -grit, 
wraps around the drum 
cured hy damps frightl 



PM's 
GukfeTo 
Refinishing 
Wood Floors 
Like A 
Craftsman 

Few home improvements 
provide satisfaction equal 
to the feeling you get 
when you rejuvenate an 
elegant old wood floor* 

BY BILL BEYER 



M ake no mistake, refinishing a floor 
is a tedious process at besi. Bui 
you derive a great deal of satisfaction 
doing it because the results are usually 
spectacular. 

With some help r 1 refimshod the two 
totally different types of floors shown 
on those pages. One is a maple floor 
with a handsome grain (above). The 
other is a typical oak floor (facing page}- 
The same general procedure was used 
to finish both ftoors. 

Rounding up the equipment 

You need some special equipment to 
rejuvenate a wooden floor. We got the 
items we needed from a local teniaE 
shop. We also learned that it's advis- 
able lo phone in advance to reserve the 
eqidpmenE. 

Here's what you'll need: 

■ Floor drum sander. 

9 Disc Sander, called an edger. 

■ 36-, BO- and 100-gril abrasive for 
both machines. 

■ Floor-buffing machine. 

■ 16-0&. hammer. 



PM photos: Matt Duhfirty 

ConiuiMrti Kay Hajrwiu. Floor Sanduwr. 

AlooiviuiFL 311 
PM art: Ed Lipmrtkj 



■ Nails el- 

■ Small wire cutter. 

■ Hand scraper, 

■ Hand sander. 

■ 2/0 steel wool pad for the buffer 
9 Stain and sealer. 

9 Polyurethane varnish or other floor 
finish. 




9 Lamb s wool applicaior. 

9 Brush and roller. 

9 Paste wax. 

Your tool rental shop may offer two 
different types of drum sanders; one 
type sands dose to the wall and obvi- 
ates the need for an edger- We made 
use of this type, but used the edger as 
weU, since the drum sender would have 
to he operated across the grain ai the 
end walls This, Of course, would leave 
sanding marks that would then he 
removed by either hand scraping or 
sanding. 




Along wails use a disc sander, also called 
an edger (above), later, a scraper is used 
to scrape the Comers of the maple floor. 
Cutaway view of edger (left) shows how 
the disc sands a Boor up to a wall. 



100 



POPULAR MECHANICS - JAN UA*V I9B3 



Preparing the floor 

Before you start to sand, you may 
want to remove the quarter round (shoe 
mold} on the baseboard to better reach 
the floor's edges. Then carefully exam- 
ine the floor. You should remove or set 
any nails that protrude to or above the 
surface and naiJ down loose boards, tf 
the floor is of hardwood, bore lead 
holes for the nails. Also, look for and 
remove staples that may have held 
down carpet. 

Next, use a wood filler in all holes 
and places where the wood is chipped. 
Lf you plan to use a stain, use only a 
wood filter that wilt accept i he stain 

Sanding the floor 

if many of the hoards are warped, 
you should first sand diagonally across 
the floor/ room to level the floor as much 
as possible. Take care to avoid sanding 
through the groove of the tongue-and- 
g reeve edge. 

We began our sanding job with 36- 
grit sandpaper on the drum sander. 
Caution. - When you use a drum sander, 
make certain you raise the drum off the 
floor before turning on the power. 
Then, gently lower the rotating drum 
onto the floor- as you move the sander 
forward The machine will tend to pull 




reffnfshlmj 
an oak floor 



I To remove an old! finish, work tile 
drum sander ijj direction of the grain, 
as here. Continue Co the other end af 
the ream, overlapping each preceding 
pass several inches. Then tilt the sender 
off its drum, roll ft back to r he starting 
point and repeat the same procedure. 



away from you, so keep a firm grip on 
its handles. 

Keep the sander moving to avoid cut- 
ting dips in the floor. When you want to 
end a pass, lift the drum slowly by 
pushing down on the handles as you 
move the sander. If you want to quit for 
a breather, turn off the motor and wail 
for the drum to stop moving before tip- 
ping it back onto the floor. 

If the sandpaper tears for any reason, 
slop the sander, disconnect from power 
and change the paper. You'll get 
uneven sanding if you try to use a tom 
sheet of sandpaper. 

As you operate the sander, overlap 
strokes a few inches to assure even cut- 
ting. Stan at o fie end of the room and 
work toward the other end, so that the 
machine is working with the wood 
grain. 

Make a pass over the entire length of 
the room, then lift the sander off its 
drum and roll it hack to the starting 
point. Repeat the sanding. You may pull 
the sander back to the starting position 
while sanding another strip. However, 
the machine Lakes a heavier cut when 
pulled against the travel direction of the 
drum. 

If your floor is a very old one that has 
been sanded numerous times, don't try 






2 U$e an edger el wall -floor angle to 
clean away oW feiish Sander wih 
leave cross -grain scratches, to be 
removed later by hand sanding, scraping. 




Piece the scraper tightly against the 
baseboard and then pull it toward 
you, pressing down to cut away old 
finish. Always fry to scrape with grain. 



4 When all the sanding h completed, 
vacuum the floor to remove any dust 
particles. Wear crepe-soled shoes to 
avoid making marks on raw wood floor, 








5 JVei ft. apply a Stein-sealer, Using .1 
lamb's wool applicator. Or. apply a 
clear sealer, as was done here. If you 
use the Jarr4?r, lof the floor absorb it ah — 
tfo not wipe off. Apply sealer to approxi- 
mately one-third of the floor area at a 
time. As you iSm'sh last third of the floor . 
work toward the exit. 




6 When the sealer has dried complete- 
ly, rub £be entire surface lightly with 
steel wool 10 smooth off any grain 
{ ' 'whiskers ") raised by the sealer applies - 
tor. Vacuum again to remove steel woof 
dust- You can do this job by hand with £SQ 
steel wool, or use an electric floor buffer 
with steel wool or synthetic pad. 





7 Apply polyurozhano varnish with a 
short-nap roller; a long-nap roller 
can cause bubbles. IVorfr with the 
rod side of the roller toward the unfin- 
ished surface, and overlap strokes. The 
rod. side exerts most of the pressure, 
spread polyurethane on raw wood; ilghi 
side smooths already applied finish. 
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to remove 100 percent of the old finish 
on the first sanding pass. You can com- 
plete the flmsh removal with finer grit 
papers. 

On the maple floor, I lifted the cold- 
air return grilles to iook at the ends of 
the boards. They indicated that, the 
floor could be sanded several more 
times. 

When you have finished the coarse 
sanding with the drum sander, use a 
small disc sander to dean off the nar- 
row areas along the walls. Use 36-grit 
sandpaper and work along the straight 
grain to the comer. At the butt ends of 
ihe room (end walls), you will bo push- 
ing the sander across the grain. Keep in 
mind that the narrower the strip 
sanded across the grain, the less hand 
work you'll have to do later to eliminate 
sander marks. 

Next, use a sharp hand scraper to 
scrape the old finish from the comets 
where the sanders can't reach, and to 
clean up other spots, Scraping also 
removes marks from along the butt 
ends Of the room. Scrape with the grain 
whenever possible. 

Your room may have old wooden 
grilles covering Floor registers, If so r 
use a disc sander to clean off the grille 
surfaces. Work carefully to avoid spUt- 
ting the wooden strip edges. If you 
want to clean the inside edges, use a 





After tha polyurethane finish das dried 
compiessiy fallow two days), apply a floor 

wax and buff it to a sheen. A large rented 
flrjor buffer handled the oak floor quickly 
(left). Or you can use a buffing bon- 
net on a portable drill as we did on 
the maple floor {above}. Wien you 
press dawn an the handles of an 
electric buffer, it will move to the 
left. Pull up and if moves to the 
right. Tilt it to the left and it moves 
away fh>m you. Conversely, Sz wiU 
move back when you tilt ft to the right. 



ffal-bladed knife, or a stripping com- 
pound. 

Intermediate sanding is done with 
8Q-grit sandpaper on both drum sander 
and edger. Work as you did with the 
coarse paper, taking care to sand the 
entire floor. 



Finally, use 100-grit sandpaper on 
both machines to eliminate all possible 
sanding marks. Ejcamme the areas 
close to the walls, especially at the butt 
ends, to ensure that scratches from 
sanding are removed. 

Use a hand sander or scraper lo 



Shining floor (below) is red oak finished with a clear polyurethane 
varnish, Biack {water} stains, and marks- caused by moving fur- 
niture. had marred surface (inset) Maple floor (right) has a fan- 
cy grain, floor had jbecome dull and unappealing (inset). 





\02 



POPULAR MECHANICS » JAWUAUY 1-983 




remove sending marks, if necessary. 
This step is particularly important if 
you pEan to siatn the floor. 

Staining and sealing 

Vacuum the floor thoroughly to 
remove the dun before you stain the 
floor. 

Apply stain with a lamb's wool appli- 
cator, available at most hardware 
stores. We used a stain and sealer com- 
bination on the maple floor. This did 
the job in one easy step. (The oak floor 
was sealed with a clear sealer.) The 
stain-sealer is applied, then the excess 
is wiped off. Work on one-third of the 
floor area at a time, finish up on the 
final third, working your way in the 
direction of the exit. 

A brush was used to apply the stain- 
sealer at the walls and a lamb's wool 
applicator to cover the floor's field. 
Excess was wiped away, using soft, 



dry r lint-free cloths- If you use a dear 
sealer without stain, wiping is not nec- 
essary. 

Allow two full days for the stain to 
dry thoroughly. Then, go aver the 
entire surface with 2/0 steel wool, or a 
synthetic pad, in an electric floor b ulfer. 
Or. mb the floor by hand with steel 
wool. When stain is applied to raw 
wood, there is a tendency for the grain 
to raise whiskers. Buffing with fine 
steeL wool will smooth out the raised 
grain without cutting through the 
stain. 

If you have never operated an electric 
buffer^ stan. cautiously. With practice, 
however, you should be able to control 
the buffer with ease. 

Applying the final finish 

Vacuum the floor again to remove 
traces of steel wool and wood dust- The 
floor is now ready to receive a polyure- 



thane varnish or other finish. Use a 
brush to apply the polyurethane around 
the edges of the room and a roller to 
apply it to the main floor area. Be par- 
ticularly careful to roll out the finish: 
you don't want to leave pools of liquid 
at the beginning and end of your roller 
strokes. 

Allow two full days for the polyure- 
thane to dry completely. Then, use the 
buffing machine to apply a paste wax 
with a E/0 steel wool pad on the buffer. 
This will serve to spread the wax and 
cut the highly reflective surface of the 
polyurethane, leaving it with soft high- 
lights, 

Mot until the wax has been applied 
and buffed to a polished sheen will the 
true beauty of the newly refinished 
floor be visible. At that point, you'll 
know the satisfaction that comes with a 
gleaming floor that you've refinished 
yourself. 1M 



Prefinished Flooring Gives New Character To An Old Floor 



M any do-ti-yourselfere are choos- 
mg prv finished hardwood 
flooring instead of unfinished flooring 
stock when they redo their floors — 
and if s not only to avoid the dusty and 
tedious process of floor finishing. 

T onguu-and-g roove , end-matched 
flooring with factory- applied finish is 
available in a wide variety of patterns 
that are hard to find in unfinished 
flooring materials. You can get prefin- 
ished flooring in strips of various 
widths, pegged planks, 9 x 9-in. 
glue-down tiles and self-stick parquet 
squares. Thicknesses range from 5 /:h 
to V* in., prices from about %2-2B to 
$4.50 per $q. ft. We chose a pattern of 
alternating- width strip flooring to go 
right over an old resilient tUe floor. 

When ordering, add in about five 
percent extra for waste from trim- 
ming. The flooring should he un- 
packed about 72 hours before installa- 
tion to allow its moisture content to 
adjust to room environment. 

To prepare for installation, remove 
all base trim and the covers from 
baseboard heaters. Cut door casings 
and jamb bottoms shorter by the new 
flooring thickness so the latter can be 
slipped under for a neat finish. Profes- 
sionals use an angle saw for this, but 
you can use a hand, saw 
Check the existing floor for squeaks 
and springy spots; nail down any you 
And, 

To start the layout for strip flooring, 
snap a chalkline a few inches away 
from, and parallel to, one wall. Strips 
must run perpendicular to the floor 
joists and you must allow a 3 A-in. 

{Please njfa to pam 12 D 




We covered an old res/lieiar rile floor with prefinishod oak strips to give our family 
room new warmth. Installation is easy, requiring use of only a few Specie/ tools. 





7b prepare for the installation, we first removed the base shoe, baseboard molding 
and the covers of the baseboard hooting units foam the perimeter Of the room 
{above, left). We used a circular saw, set shallow . to Cut a straight line across the 
room , squaring off a curved seam when? i wo floor coverings met previously (above, 
right) The new oak strips run across the void, bridging the slight depression. 
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PM'S MASTER GLUE GUIDE 



How To Pick The Right 



/SMS 





umM 



And Use It 




To show PM readers how tlie 
most ccuumpn cjluas wertt, 
Uni versi ty of Florida 
engineers glued wood, as 
shown belo w (note wood 
grain m mjcropJiotfiis]', 

Wood w^fls rftea sliced off 
and photographed with xti 
electron microscope. At 
right: Top row of photo? 
shows typical use for the 
glues, center row is the 
magnified pictures { some 
blown up 4&D t imes); the 
iwrtdifl row is an artist s 
pondering of how each of 
four glue processes works. 



The number of glues 
and adhesives available 
these days makes it 
tougher than ever to 
choose the right one, 
PM's guide will help. 



CONTACT CEMENT 




Contact cement is used for nonstmc- 
rural bonding, such as laminating vn- 
1 leers. Glue molecules mfi wir* a sol- 
vent which evaporates and causes bond 
shrinkage, as shown la enlarged photo. 
Each molecule has positive and nega- 
tive electric regions , Charges within 
change position constantly* creating 
dispersion, thus adhesion. 








T here are few things more frustrating than care- 
fully gluing a broken object or a wood joint, only 
to see the glue line fail hours or days later. Why does 
it happen? Perhaps the glue is too old. Or the glue may 
have been exposed to too much heat. Heat and adhe- 
sives are bad companions. You should take to heart 
that old directive. "Store glue in a cool, dry location," 
Another reason for glue failure; Perhaps you used 
the wrong glue for the job. As the chart on a following 
page shows, most adhesives are designed to perform 
best on certain materials, although many have sec- 
ondary uses. Finally, perhaps you didn't follow in- 
structions. 

The idea of merely slapping some glue on a break, or 
joint, and sticking the pieces together is out of date. 
Adhesives today are highly sophisticated. Some, like 
the new family of cyanoacrylates, require no more 
than a tiny drop. Others, like water-base, contact-bond 
cements, must be applied liberally to both surfaces, as 
if you were putting on paint. 



If you buy the right glue in small quantities for a 
particular job, and label it with the purchase date, 
you'll minimize your chances of using old glue that 
might fail, 

"While the bad news is that every product in our in- 
dustry has a shelf life,"' says Jim Knauss, technical 
manager of Roberts Consolidated Industries (makers 
of Weldwood adhesives), "the good news is that you 
can nearly always tell when the glue is too old to per- 
form. It will be stringy or thick, dried out or lumpy. 
Dated plastic resin, far example, will drop in water 
like sand and will refuse to mix.” 

Shelf life is conservative for adhesives listed in the 
chart. Most makers are convinced their products will 
last a minimum of two years. Some have successfully 
used adhesives stored for as long as 1 5 years— in a 
cool, dry spot. But remember that a two-year life in- 
cludes the time from capping at the factory, to distrib- 
utor shelf, to you— a period estimated at three months 
minimum and six maximum, Unfortunately, glue 



SUPER GLUE 




WHITE GLUE 




ALIPHATIC RESIN 




Super glues (cyanoacrylates) for porous 
materials like wood form a covalent 
chemical bond with the wood, The posi- 
tively charged glue molecules aJld the 
negatively charged ionic salts at the 
wood surface link together to form a 
very strong bond. The chemicai bond 
forms almost iinmediata/y me glue 
comes in contact with wood. 



White glues (polyvin yl acetates) are the 
most universally wW- general-purpose 
adhesives. Molecules Jia rite g/ue don't 
mix as thoroughly as they do in con race 
cement, but edhosloa /a somewhat 
stronger. The charges stay in the same 
place in each molecule, SOU. in prod- 
ucts using solvent, there will be some 
shr/iaJfage of the bond. 



Aliphatic resin glues f often used in fur- 
niture assembly r ere diluted with wa- 
ter „ These glues seep into fho pores of 
the wood, adding a glue-to-wood link 
that gives extra strength. However, 
since all glues exhibit various chemical 
properties under differing circum- 
stances, it's best to always follow pack* 
age directions in use. 
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makers are not required to put the date 

Of production cm the glue container. 

Types of glue 

Although some adhesives are still 
labeled for specific jobs, such as " Glass 
and Ceramic Mender.,"' the profusion of 
gJue names is gradually subsiding. Tak- 
ing their place are a dozen or so work 
horse adhesives — essentially those 
listed in the chan. 

Standing before a dealer's shelf 
that's Loaded with adhesives you'] I 
have no trouble picking out the epoxies: 
They're dearly identified as such. The 
cyanoacrylates — usually tagged with 
such adjectives as Super or Wonder— 
will bo identified by generic name 
somewhere on the Label. But you'll have 
trouble finding a neoprene adhesive 
(such as Weld wood Touch- N -Glue) or a 
urethane acrylic resin (Loctiie's Crystal 
Clear Sunshine Glue, for example). The 
descriptions below will help. 

Polyvinyl acetate (PVA), familiarly 
known as white glue, Ls the most uni- 
versally sold all-purpose adhesive.. But 
not all whit# glues are th# sam#. Some 
are watered down for youngsters' use, 
while others can withstand nearly 
3 ,000 pounds per square inch (p.sJ.) 
when used to bond two blocks of hard 
maple. Since maple fails a stress lest at 
aboul 2,600 p.s.i. F the glue line is stron- 
ger than the wood. 

Superior PVAs can be used to repair 
a broken china figure, a vase or cos- 
tume jewelry. At least one maker 
claims its PVA is dishwasher safe, but 
warns that the glue line on a plate or 
cup must dry completely. Figure a 
week of -drying when humidity is low 
and two to three weeks when it F s 
high. 

Aliphatic resin glues are sometimes 
labeled %1 aliphatic. ! ' Like PVAs, they're 
packaged in plastic squeeze boitles. 
They can be identified by their creamy 
yellow color. Aliphatic resins have vir- 
tually the same properties as PVAs. 
The big difference is in their ’"grab" or 
wet tack Aliphatics are stickier, which 
makes your gluing job somewhat ssiti 
pier. Since the parts being glued will 
not slip or slide around quite as easi- 
ly 

Liquid hide glues are as old as the 
hills. These adh#siv#s P made from ani 
mal hides, are being replaced on many 
dealers’ shelves by the newer PVAs 
and aliphatics. Usually Labeled ‘'hide 
glue." they're characterized by a tan to 
brown color. Packaging and properties 
are nearly identical to PVAs and aiipha- 
ticSp except for a slower grab and set 
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PREPARATION r THE KEY TO GLUING A STRONG JOINT 



To achieve e strong, glued joint 
two pieces of wiodd, the mating suiisc&s 
should be clean end an exact fit. AT ways 
■fesT-df pans before you apply glue. Use 
enough glue to just cover joint surface. 
There should he little glue sgueexe^om 
(inset). Since end groin absorbs glue by 
capillary action, apply second Coat. 



Many give failures result from too great a 
dependence on the glue's holding power 
and not enough on preparation. For 
example, all the fhagmants of this china 
cup handle must he glued back lit plMh 
can 't expect glue to bridge even a 
rap, especially on a cup handle 
under cdnsfa/iC stress when in use 



NEWEST TYPES OF ADHESIVES 




New cyanoacrylates repair nonporous 
suri^oos, such as wood, and the leather 
bag shown. Use it as you would use the 
older super glues for non porous surfaces: 
Apply no mom than one drop for every 
square inch of surface you ere gluing. 
itub the parts together, then bold them in 
place untii glue begins to hold (inset). 

time. Hide glues definitely need clamp 
ing. They also have more odor than the 
other types- 

Solid hide glues are still heated in 
glue pots by Old-time cabinetmakers. In 
either form, these adhesives make a 
Strong wood joint. 

Plastic resins, essentially urea form- 
aldehyde resins, are powdery. They're 
sold in a can and mixed wtth water. 
This powerful wood glue is a standard 
in Furniture factories and a favorite of 
cabinetmakers. Though a plastic resin 
joint requires clamping, it has many 
advantages: Once cured, it has high 
resistance to moisture and heal, and 
can withstand nearly any interior envi- 
ronment. Exclusively a woodworking 
glue, it has a comfortable four- hour pot 
life after mixing. That leaves plenty of 
time to match a couple dozen prepared 
joints in a large shop project. 

Resorcinols are also easy to pick out. 
They're sold in two attached cans. On# 



_ 




This two-part acrylic msin glue joins both 
porous surfaces , and nonporous surfaces 
such as this broken pottery. First brush 
the primer onto one surface. Then use the 
syringe to apply the adhesive onto the 
second surface Sotting action begins 
when you press the two parts together. 
In 60 seconds, the parts ore joined. 

can contains a powdered catalyst; the 
other, a Liquid resin. Once mixed, resor- 
cinols, too, hav# a four-hour pot life. 

This is the adhesive of choice far out- 
door work — gluing qn a boat, dock, 
lawn furniture or water skis. Once 
cured, resorcinol makes a waterproof 
joint. Like plastic resin, this is exclu- 
sively a woodworking glue: wood, par- 
ti c I eboartL plywood, hardboard. More- 
over. resorcinol makes the strongest 
joint of any wood glue. 

Epoxies were in great demand a 
decade ago. Now more mature, they 
continue to be popular. Makers have 
developed three variations on the staiv 
dard two-tube, resin-and-hardener 
combination. One type uses the same 
SO: SO blend from the two tubes, but 
setting lime has been reduced from 

hours to minutes. This reduces or elim- 
inates the need for a tie or tap# clamp. 
Curing time for both the regular slow- 
set epoxy and the fast-set epoxy, how- 
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ADHESIVE FACTS 
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nigh 


Passible 

light 

bracing 


Good tt- 
eicullent 


Fair lo 
EKMKl 


Ucbttin. 

black 

others 


11-aa canrioge 
Si 50-» BO 


lyr. 


Su WiStr- 

g baiad 


Pinffiddfl, s**- 
Jkwr. jading 
tils, sic 


Slow to 

mndivim 


20-30 min. 


24 nr 


MeOium- 

high 


Finialmg 
njjip, -an 
par- filing 


Fair to 
OMHl 


Gowl 


MVrtrtB to 
pF-wbrte 


n-os cartrsdge 
K 25-S3 75 


1 yr 



Most flcfftesivos in this chan should be applied at room tompora 
t ura. Aliphatics are an Exception; they can be coated successfully 
on a surface at 40* F Initial grab is also called wei tack, iSoctingr 
time refers to the time an adhesive needs to solidify enough so 
damps or ether pressure can be removed Curing dine is a relative 
figure, indicating how soon the object can be put back safely intn 



use, However, adhesives generally don't attain AiJU strength during 
this period. Most achieve about 75 percent of fill! strength and 
continue curing far ffa ys, reaching 100 percent in roughly one 
woolf, Shelf life is a consnrvativ® approximation, Clues may well 
last longer, especially if thep are capped tightly Immediately after 
use and then stored in a cool, dry spot. 



aver, is siilJ a\ least 12 hours— and 24 
hours Is better. 

A second variation delivers the two 
clear liquids En a twotube syringe. When 
you press the dispenser, the resin and 
berdonor combme as thfly'rG forood 
through a single spout. 

Finally, there eposy sddes of putty 
"consistency. You slice equal portions of 
the two sticks, and knead them together 



to form a pliable mass. This type acts as 
much like a filler as an adhesive, [fs ideal 
for patching metal pipe, gutters, metal 
toys, wrought-iron railings and cast-iron 
lawn furniture or for scaling broken 
masonry. 

While ils cost might deter you from 
using it over a large area. It's still die glue 
of choice in many instances because of its 
versatility. It can attach almost any two 



surfaces to one anoLher. After curing, 
clear spoxies will even permanently 
repair dinnerware that will be sent 
repeatedly through a dish washes 

Cyanoacrylate-s are the new guys in 
town, though not so now that they 
haven't had some bad press norices 
Applied correctly, these so-called "super 
glues'" will fasten any nonporous surface 
fPtogjfijym , to Wg ff J 22) 
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3 Simple Built-Ins That 
Improve Any Room 

If you're planning to make a change, here's a 
roomful of attractive ideas, including a distinctive 
painted-floor treatment, easy-to-build shutters 
and a super -functional entertainment center. 



A HLjr^ way to upgrade your living 
Style — arid the val do of your 
home — is with a we3l thoughi-out mod- 
ernization prog ra En To create a living 
room do-over that cuuid easily be dupli- 
cated by an ambitious do-iiyaurselfer. 
Popular Mechanics recently joined 



forces with PPG Indusirios: The result 
is The handsome room shown above- 
All of the improvements, tan bo done 
by you - there is no need to call in high- 
pneed professionals The most ambi- 
tious part of ibe job is building The 
tFltt.i & mm 1 o pane J JGJ 



Fn l thrTu ulfTt erz l renter features slida-auts 
for turntable and TV (latter aJ.se swivel*}, 
ampi& mom for records and tapes. 



m 
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How does 
Now stack up? 



At the bottom. 



The lowest in tar of alt brands, 



! ,6 “o»fn OV ' T ' 



7 mg 



5 mg 



lift | 



MERIT 

Ultra Lights lOOs 



4 mg 



4 mg 



3 mg 



4 mg 




KENT HI 

lOOs 



TRIUMPH 

100s Filter 



Cambridge 

/OO’s 



\ 





Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 




SOFT PACK 10 Ds FILTER, MENTHOL: 2 "rar", 0.2 mg. nicaiine 
av.pnf cigarette by FTC meir-nd. 

Competitive! brand lar levels reflect the Inwcrttf either t ILL method u< Dec HI FTC Report 



SitBTCtpirlin: 



t up 



am" i roflBuson 




1 SIMPLE BUILT- INS 

(C oniim i Ed frrun viifflr IPS} 

entertainment center for housing stereo 
and television equipment. For most of 
the balance of the job, you must don 
your painter's cap, 

Designer Shirley RegeudahL selected 
a complementary color scheme using 
semitransparent latex stains. To protect 

PwrsPflr Shifty fifgWkWd 

«Jt: £tj^™ riKAinpiart 
Cerium pftMfl: Harii V-S/J JVtf-jT Sludh? 

iir&iforti Co,. riMlra 5'r jjt oio u ■ I.&B Kits 



the stained surfaces, they were coated 
with sanmfmlsh polyurethane varnish. 
See the color guide at the end of the 
story for the list of materials used. 

Entertainment center 

Most of this cabinet was made from 
I umber- core p lywood , pine ve- 
neer, This material is expensive, so 
take care to avoid wasting any. If you 
plan to paint your cabinet instead of 
staining it r you can use less expensive 
fir plywood, If you do, first prime it. with 
a pigmented shellac, such as Bin, For 



smooth edges r use a hollow ground 
planer blade for all cutting. 

Bogin cabinet construct ion by cutting 
the sides and top to size. Then cut the 
appropriate rabbets as shown. Lay out 
the dadoes in both sides — for the fixed 
shelf and bottom — at the same time. 
Cut the dadoes with either router and 
mortise bit, or a table saw fitted with a 
dado head- 

Nexi, cut the cabinet divider Lay out 
the adjustable shelf support holes in 
the divider and sides at the same time 

fPJfljse mm m 1 1 2} 
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It ’s like having X-ray ears... 



Tiny, powerful electronic “ears” 
let you hear whispers through walls, 
conversations 2 miles away. 



The Dyna-Mike 
Transmitter 

It's smaller than a quarter. Bui DYNA-MIKE 
will Transmit every ^ound in a room to an FM 
radio tuned to the pro&er unused Imquency 
twm Yi mile to 2 miles away. 

II you're al a 
neighbor's home 
a btecfc trom 
your own. 
you can 

hear your baby's 
try, or you can 
tell the instant your 
spouse ownes home i Iwo 
ol you a ne orbing tandem in two cars, one or 
both ol ymi can corw^mcale wlh the other 
even it olher oars drive belwecn you 

DYNA-MlItE has as many uses as yOur un- 
agmation can thmfc ol For a business con- 
terence. m the liny microphone sil tmod- 
Iruslvely on Ihe table or concealed on a shell 
and you'll be able lo record every word. For 
businesses, you can put m FM r&perver in a 
warehouse or remote office and ' 'broadcisl 
instructions or orders to be lined 

Public speakers new had a better Inenti 
than lhe DYNA-MIKE. No wires or setup - just 
turn on one or more radios and your speech will 
come through with port act lidelily Put one on 
the front porch If you hear a suspicious sound, 
turn gn The radio and you'll nee* the doarbali or 
Eire ring ol Erie telephone. 

Chocs# four Modal 

New Horizons is Introducing tense models ot 
the DYNA-M1KE supersen silfve broadcast 
microphone. Model Ifrlfl ts me worlds 
smallest mteorph&ne - ii ! s a miracle of eiec- 
twic miniature power, w*th a high - lidelily 
range Ol 1800 leet. Introductory price is 
$129 95 {two tor only S1 19-95 each). 

Model X- 18 is the longest- range microphone . 
with an unbelievable two mile range Introduc- 
tory price is Si 49. 95 (two for only $139 95 
each). 

Model x-3 te me mosi sensilwe microphone 
II broadcasts perfect-quality sound av&fl Irom 
low levels or whispers, up Eo 1,50*0 feel in 
troductury price G £99 95 (lwo lar only 539 95 
each] 

Each microphone is fully wired, complete 
wilh standard HC-1.35v. battery, good 1 for 190 
hours Dt continuous use and easily and max- 
pensiveiy rep^esawe. 

0* course you're protected by The New 
■Horizon guarantee: use any DYNA-MfKE 
Uansmiher microphone lor 39 days, with (he 
right 10 return ll lor a lull refund |1 you're not 
delighted 




— Phone or use This coupon — 
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The Super-Ear 

You'll hair iT all 

EUomessfy, you can h*ar nol just a baby’s 
cries, but quiet breathing, through a concrete 
wall a foot thick Put the SUP£R-£AR earphone 
in your ear and plate the speaker on the wall 
Thai's ail there is la it. 

SUPER-EAR hears everything, and even more 
astounding, nears it cie&rty. ii's as though the 
wall weren’l there II you're coming home late 
at night and Think intruders are In your 
reside™, lei SilPFR-EAR find oul lor you 
Warn Eo kww if the meeting is ever In me room 
with the dosed door 7 SUPER -EAR will leii yew 
in a seconc 

SUPER-EAR is undetectable irom the other 
spde ol the wan The quality ot sound has amaz- 
ing lidenty— good enough Eo record, and 
SUPER-EAR has its own built-in recorder jack 

Because SUPER-EAR is the ultimate listen- 
ing device, you can 
use it to pinpoint hidden 
squeaks m your car 
oi the source of 
myslefinus 
engine 
noises 
Construction 
experis use 
II to Chock 
lor Itaws 
or cracks 
in buildings 
It Works Anywhere! 

£u#f pul your car iq a railroad track Eo iry to 
hear the train 7 Try ii with SUPER EAR You'Ll 
hear that irate many miles away Use ft as a 
powarlul stethoscope on yoursell, a friend, or a 
pat. You can even near i bird's breathing 

The only source for SUPER- EAR is New 
Horizons. Choose Irom lwo monte — Model 
SB-5, wilh ultrasensitive microphone, 5139.95 
(Two (or only 5129.95 each), or Mood SB-t. 
wim suction -type microphiow. 599 95 (lwo Tor 
Drily £09 95 wch). 

Use your SUPER-EAR tor 30 days If lor any 
reason you're not delighted , lhe absotuEe New 
Horizons guarantee meins you can rdum II lor 
a prompt refund 






The Phone Answerer 
Recorder 

the PHONE ANSWERER/ RECORDER CHV 
necis m seconds between any Tape recorder 
and your telephone W^ien you're away H 
auEomaricaiiy delivers a message up to 20 
seconds [p anyone who calls; when -you'll 
return, when to call back, where you are 
When y mi Ye Km. the ANSWERER/ - 

8 RECORDER slarts 

any cassette recorder 
automaUotyr 
wtien you pick 
up lh< phone 
and shuts 
off Vel?an you 
hang up. 

it recotds both sides of the conversation with 
astonishing clarity, giving you a permanenl 
record of every call, p rave cling unauthorized 
use of your phone, and eliminating misun- 
detstendings aver what was said. IE's specially 
wired to extend recording Ume on your tape 
recorder. Needs no baitenes - it's always 
"alive". 

The PHONE ANSWERER/ RECORDER is a 
master piece ol minjaTuczaimn It's yours Tor 
5-19.95 Itwo for only $44.95 each) PHONE 
RECORDER umi alone, record's but doesn't 
answer, 129.95 (Two lor 124,95) ea eft] Every 
msirumeni has the unbeatable New Horizons 
guarantee 



Fdr immediate service on credit card orders, 
cell toll-free 24 hours a day, seven days a 

1-800-824-7688 

Ask for operator NO, 551 

in California 800- to* 7777 

We Absolutely Guarantee! use any electronic 
instrument acquired from us fur up to 3d days, 
li you decide lor any mason lhai you d&n'i want 
lo keep Ll, return 11 fdr a 190% refund. 

N€ W HORIZONS 

1 Penn Plaza, Suite 10Q 
NOW York, N.Y. 10119 
For information Call (201 > 370-3029 



New HnrJzflns. t Penn Ptaza. Suite HW . New York, NV 10119 h 

Please sfup at once, with 30-day money back guaraniee - Phoite or use this coupon - 



□ Super- Ear Model SB- 5 . $ 1-39 95 

□ 2 lor 5129.95 each 

□ Super-Ear Model SB-1, 599. 95 

□ 2 Ich $09-95 eacli 

□ Dytia-Mike Model 1C 1S_ $129 95 

□ 2 ter 5119 95 each 

□ Dyna-Mike Model X 18. S149J5 

□ 2 tor 5139 95 each 

□ Oyna-Mike Model X-3, S99 95 

□ 2 for 589.95 each 

□ Phone Answerer/ Recorder, 149.95 

d Phone Recorder, 129.95 

□ 2 lor 124 95 each 



Indicate pay men 1 method ■ 

. _ Check enclosed 

Bin la VISA Master Card 

No. 

Expires Signature 

Name 

Address 

Cily Stale Zip 

Please add $1 75 per total order loi shipping 



DOES YOUR 
CREDENZA 



NEED A 




li it's- a birch, oak, mahogany, of wainui piece 
of lurrtiture, you tan find me screw hole 
pluos. spied les, finials and mouldings in 
THE WOODWORKERS' STORE catalog. 
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Zip l 
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MAKE CLOCKS 



| WITH BATTERY QUARTZ MOVEMENTS ] 

EARN EXTRA INCOME! 

FREE HANDS *!t* EACH MOVtWEMT 

tO -SERIES MINI-QUARTZ 

MADE -NySA 

Gt-72 '-or Dials up to 3, ft ' thick 
0-73 for Dials up to 3, -4" thick 

TWO YEAR 
GUARANTEE 

1-4: SG.EOea. 

5-9. $5 95 ea. 

10-24- $4.55 ea. 

S.aw SWEEP S.20 EXTRA 
SLACK, SHA5S OR RED 
include $2.00 Minimum 
U.P.S Delivery Charge 

Wholesale Prices • v'glume DiscoufllS 
Huge Selection *1 Mvts Dr*ls. tic 

' CALL TODAY! 
(414} 248-1150 







K.IT - 0 ^* 629 



kljWliI\l I DEPT PM13 

LAKE GENEVA. W1 53147 

lnc!y£e lit l*i hi C ass- Catilog Madi^f 



FREE CATALOG 
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to reduce the chance of shelf misalign' 
merit. Bore the holes. 

Gut the bottom, base support (L) and 
fixed shelf lo size. Then cut the Vb X 
I Vk-in. notch in the front edge of the 
fixed shelf to receive the center slile. 

Cut the cabinet fascia from a single 
sheet of plywood, using a circular saw 
with guides {for the saw shoe to ride 
against)- utilized for every cut. Take 
extra care with plunge cuts so all inte- 
rior edges are straight and smooth. 
Clean the inside comers of the frame 
with a handsaw and a sharp chisel. 
Sand lightly to remove any "‘whiskers’" 
from the edges. 

Cut the rabbets on the hack side of 
the frame and test-fit the sides in them 
to ensure a good fit before proceeding. 
Then cut the hack, taking care to make 
the cuts absolutely square. This piece 
serves to keep the entire cabinet square 



MATERIALS LIST 
ENTERTAINMENT CENTER 



Kay Na 

A 1 

B 2 

C 1 

D Z 

B 1 

F 1 

G I 

H l 

I 4 

J I 

K t 

L I 

M 1 

N 1 

O Z 

P 1 



Sira 4i ud -dettvipUM (yse> 

V* x 48 x piiw plyvwXKJ. 

(JramRi) 

Vhi ic x 7ff' pinra plywood 

C^irUn F 

Vi x IS 1 -" x 4fVi pine plywood 

V* x .J'p/ii x 70V£ k pinn- plywood 
i4aar) 

V* x 3 > pmn pLywixxi fdaor 

lip) 

^ X IflVi X 48W L-iitH# plvvrtxxd 
IdJvhbfl 

% X 13U 4 ?% ¥ pkn plywood 

(bo«TDmS 

1/4 X let* > 47 W pule ptywfiOd 
ITlaurI xhtili] 

^ x 3 6 - £2=!V pU» plywood last 
jjui-Lahfco shnlJ) 

^ x 1 3 x ZOW plti* plywood I Eno- 
rto plaifonift 

x ]S x 24' pdfuo- pJywuad <TY 
plitF^rm I 

1/4 * 4 V* r 4 fl'.V piste plywood 
ibte* support! 

V% x 1 Vi -x 4-flW pisoe pJvwcHxJ 

Vi X lV* ' lS'V pi ftfi. plywood 

(CJe-Etl? 

V* X Vi X 22 V^ piJW plywood 
[apron! 

'■■■* X 47 ’-'I x 73" pine piywDod 



Jb»dk|i 

1 l r m k j a . B x 60’ crown molding 
lp /i* x 3 Vj x 26’ crown moltting 
k *A* a 2*4 x 641' crown molding 
1 Vie x Z 1 ! x. 26" ltowil cfiOlditm 
Vih X ] 3 * x 35 ' pfciwl 

Vie x I 3 .* X 22" prin^l uptridiing 
T Ai k lVb x 15^ panel nWldutfg 
TV uxtansboo ciui. 1 . is ISlti TV l DOS 
14" pSulFomi sides No. ICS ^ 3 37 
9" brass pull with. 1 V baskpUite 
N*. 133S 

4 ’ s-cnuLor.cHijLdl brass c-aluncl 

hinge with ups No 

59W-603 
M&gpetk tBtch 
Shelf support rlep 
Z" No. 10 lb scraw 
1 V*" NO. t ft Fli sOrtwi 
No. Id screws 

W brads, W Mmcrion nflils, 4d nnd 6d fin- 
ishing Pfllls. vmwrtoiw woqd fillar, glue, stain, 
satin finish polyunTthnnci. 

■from Aibon CoEiEiaru.in« and Son Jik , 205ft Ean- 
clwsr-er Hd . Bronx, N-V J04&1 
**frfKO Wm ISu nraLh Ca Enc., 153 East 5 7 lit St , Htw 
York, N.Y 100Z2 

ftA,fe fTOJiL Davr 1 Sandt-ra CO., 115 Buwtiy St . 

YorJt. NY. 30002 
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and if it as cut and installed poorly, the 
doors wonT line up later. 

Cabinet assembly 

Tack-nail the cabinet together to 
check for fit. apply match marks lightly 
where needed and disassemble. Begin 
final assembly by joining the top, bot- 
tom and fixed shelf to the sides with 6d 
finishing nails and glue. Set nailheads 
and fill with wood filler. Install the base 




MATERIALS LIST — ^SHUTTERS 



K*v 

A 

bi 

£2 

C 

D 

E 

r 

G 



No Sira and dsKripti^n (uajt|i 

2 K lZ X 5V 'pifLii plywood Ishlft- 

X9r\ 

8 ^ x x 8 " panal cooJdang 

S k x £4“ pan?t molding 

% % ■* 1 'di X 54' pint pbywood 

Ihtnpo cIoat) 

2 Vi x 4‘ wrapsroujm txmas tibiiwc 

hlfiga 

2 Vi x 2’ |j rMS ca& met hin^t 
I S"-dia br®.? kfiob 

4 3 L No 30 fh PirwG- wtih fltuaturij 

«Un 



Mix.- br»di. voneer cap«, tarpeniar i ^i M r«. 
Niitw: A£l«r rr.ivis-i:rflffl0nw and matefials Ttq'jjro- 
m&ma co aui'. your window. ]f iwccssai^ 1 . 



support and attach the back, using glue 
and 4d common nails. 

Let the glued-up cabinet dry over- 
night. The next day, cut the center stile 
to size and strew its top end to the back 
of the frame, as shown in the drawing. 
Let the other end remain free for the 
time being. 

Cut the top cleat and screw-fasten It 



IF? 
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to the divider. Slide this assembly into 
place and install with thnen screws 
down through the cabinet, top and three 
up through the fixed shelf. Attach the 
center stile to the divider end shelf 
using 4d finishing nails, 

Glue the aprons to the underside Of 
the shelf and damp until dry Install the 
hardware for the television and stereo 
sliding platfonms according to the man- 
ufacturer's instructions. Cut the adjust- 
able shelves. 

Measure the opening for the doors to 
see if it matches the dimensions shown 
on the drawing. Make any necessary 
adjustments to the size of your doors, 
then cut them. Keep in mind that each 
door overlaps the frame V* in. on the 
top, bottom and sides. Sand all door 
edges smooth and apply veneer tape. 
Attach the door lip to the back of one 
door with glue and screws, Miter the 
panel molding to size; test fit the pieces 
and set them aside. Follow the same 
procedure with the upper and lower 
crown moldings. 

Add veneer tape to the side edges of 
the cabinet fascia to hide the lamina- 
tions, and apply tape to all exposed ply- 
wood edges. Cut the mortises in the 
frame face for the door hinges and 
mount the doors. Finish by installing 
the magnetic catches and brass door 
pulls. 

Sand the cabinet with 180-gm sand- 
paper. dust off and apply stain inside 
end out- Stain the panel and crown 
moldings a contrasting color. Allow 
stains to dry overnight, then attach the 
panel molding with Vvsiv brads, and 
the crown molding with 4d finishing 




nails. Set ail Railheads., fill depressions 
with wood filler and touch up with the 
appropriaLa-coloned stain. 

Let the cabinet dry overnight Apply 
a satin- finish polyurethane varnish, fol- 
lowing manufacturer ' 5 directions on 
the label. Use two coats, sanding lightly 
in between with 2^0 grit abrasive - 
The wall paneling is stained and fin- 
ished to match the entertainment cen- 
ter. Use ^-in.-thick pine veneer ply- 
wood for the paneling and standard 
colonial window and door casing for the 

1‘Ffeasp turn W PWff t 



Start A Sparetime Business 



IB 




for your Family wrth 

Mini Donuts 



A rronfry-.+nah.ing wtHHt4n4 
far im at t*aun(y 
fairs, sic-Ms evenia, 
mjrkflls whHjTflVfJ trowtf* 

galhe' Anyo-n® g-bji operate 
CaffipH-klv in I’omaliD. The 

aclfan ai the machine 9 me 

aroma do alt 1 tv* selling . 

We GSffifltf $350 lor 3^ hours our 




AQuartliim Group Cojnpi^nv 

B3S1 ■ 13lhAi4.N4.,MC.«ri 
UlnneapoN*. MlfMi*aoia 5 $aa i 
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BEAUTIFUL 
WOOD FINISHES 

Watco Danish Oils provide an elegant 
extremely durable penetrating finish IN 
the wood, not ON it! Primes, aeal&, 
hardens, protects and beautifies m one 
fast, easy application 

Natural and Medium. 
Dark and Black Walnut 
colors lor ail woods. 
Write Watco-Denms 
Gorp,, 1 756-22 nd St.. 
Santa Monica. Calif 
90404 . Dept. PM - 13 




PBO-recTvoun home 

FROM QUROLARY 

This modem Secunly System 
features a loud built-in 
electronic sdFen. 

Settings far: 

INSTANT DELAY .. 

NEUTRAL D0OHCHIWE 
EMERGENCY PANIC 

Simple inslallatron with complete instructions 
supplied includes spectacular elect roak 
doorc hifhe All Ehi 5 tor only $59.95. 

PROTECTS ALL YOUR DOORS & WINDOWS- 
Details from; PETERZELL's Dept QZ-013 
§51 H Penna*Bo?( 9&G* Winter Park. FL 32790 




Free catalog 
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“Hard-to-Find Tools ' 

Our exH 3 ordinary Tools 
are maUle So do the 
nghi saving ydirlime etiori 
and money And they re 

guaranteed lor Mi-el 
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Send me BmErttlanE s 
FREE PBi-p^q-s C3laiaq 






Nana _ 
Address 

Crty 
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— — Zip 

Brookstone 



7ftVost Farm RujO. Ikpi 74 BA 
Pelfrbnroup*i. N«t* Hampshire Qtjiyj ■ 
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First truly 
alfortfable 
tool ol 
i is kind r 



POWER-FEED 

PLANER/MOLDER/ JOINTER 

I^EW iaw-OKl itlflp yw mpnEy savES yOu 

nwiey 1 Outperforms tNjm mi* Quickly ?urn? rough luilfll Mr 
into h^n- value hnisflecl stock Molds an papular 
Edi ns iffy custom design Planes or (amts wrtn oujl 
Changeover Comes compiEEfi with TtSV motor, stand, 
knives lull instruct* ready to use 3Q-DAY FHEE 
TRIAL 1 Easy [arms S«fto Ffl« Complete Fads 1 

Call toll-free i( 8H]&24-7 &h, oper. &4 2 

in Cjlri 1^00*3 7777. Qptr 642 i 



FREE INFORMATION KIT 



f WoodnBlif Pwer TewIi 
2B45 ferrate. Dept PPi@ 

Kansas Cl It. MO 14103 

TESr Please r usn my FREE InfgrmakHi Kil and 
details 0-n your 30-[>ay Free Inal Guarantee 

Name 

Address 

City 




"I 
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j SIM PLE BUILT- INS 

fCtinEJflUed - from page 1 JJJ 



molding, as shown in the drawing. 
Install the plywood with panel adhesive 
&nd 1 ’A in. paneling nails. Miter the 
moldings to size, test-fit the joints and 
stain. When they're dry, nail the mold- 
ings in place and apply one coat of sat- 
in-finish polyurethane to both the pan- 
eling and molding. 

Making the shutters 

The shutters are constructed much 
the same as the entertainment center 
doors. The plywood panels are cut to 
the desired size and the edges are cov- 
ered with veneer tape. Mttur-Cul mold- 
ing pieces to length and check fit. 

Stain the plywood and moldings to 
match the colors used elsewhere, then 
nail the molding in place as before. 
Apply two coats of polyurethane, If a 
glass is desired, rub the finish with 4-''0 
steel wool when it J s dry. 

NeKt„ cut ibe hinge cleats to length 
(you'll need two per window) and 
attach them to the jamb as shown. Use 
Finishing collars under the Screw heads. 
Make certain the cleat is plumb m both 
planes before securing it, IT it isn't, the 
shutters will either swing open or 
closed by themselves, depending upon 
the misalignment. First, mount the 
hinges that join the shutter pairs, then 




GoiftriU/ "carpet" " as, in rtwdafy, made of 
pain zed wood rriengtes, border .strips. 



install the hinges ihai attach to the 
cleats. As each assembly is completed, 
it can bo attached to the cleat 

Painted "carpet" 

The distinctive floor treatment in this 
room was achieved with tongue- and - 
groove pine planking and a geometric 
"carpet" border (see drawing above). 
While both are relatively easy to install, 
crafts man! ike cutting is required. For 
this reason, use a hollow ground planer 
blade in your table saw or radial-arm 
saw to cut the border pieces. 

Begin with the carp-et border. Select 
enough Flat pine stock for each of the 
different-colored squares and triangles 
and then stain each, board die appropri 
ate color. When they're dry, cut the 



squares and triangles to size, using 
accurately placed stops on either table- 
saw miter gauge or radial-arm-saw rip 
fence. 

When all parts are cut, touch up their 
edges with stain. Let them dry. Snap 
chaEklines on the floor to mark the car- 
pet border layout, then cover the area 
with mastic chat will allow the chalk- 
lines to he visible underneath. Install 
the blocks and the prestained pine bor- 
der pieces. Carefully toenail the strips 
(through predrilled holes) in place to 
achieve the tightest possible fit. Use 4d 
finishing nails. Set the heads and fill 
the holes 

Complete the floor by laying the 
wide pine planking surround; begin 
along one wall of the room and work 
your way across. Toenail these boards 
in place, using Gd finishing nails 
through the tongues- When ail of the 
planks are down, mask the 1 "carpet” 
border to protect it and apply stain to 
the boards. When the floor is dry, apply 
two coats of polyurethane varnish. M 
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Simply Remarkable... 
Simply Rechargeable. 

It is remarkable how simple it is to 
recharge "Eveready" Rechargeable 
Batteries. And they can be recharged up to 
1000 times . . . simply and safely. Just put 
these "Eveready 1 Rechargeable Batteries 
in this compact ‘Eveready'' Charger, and 
plug it into any household outlet overnight 
for fresh, charged-up batteries whenever 
you need them. And it onty costs you 
pennies. 

Recharging batteries was never simpler! 
So get our "easy-to-charge" rechargeable 
batteries and the convenient charger. . . all 
quality products from "Eveready ’— the 
number one name in batteries. 
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NEW RVs 

jCantinuad from page 

els for "83. Almost every builder of 
smaller pleasure craft already has a 
runabout in the line. What they'ra add- 
ing are more bass boats, more broad- 
beamed deckboats and more open- 
cOckptt fishing utilities, often with con- 
wflnible tops for sun and rain protection 
and occasional Camping. 

Biggest boating boom is in the 




New Winnebago Canta uri van looks like 
the Itasca Fhasar, cm gee 24 *npg. 



growth of the sailboards, with a variety 
of brands and colorful sails arriving on 
the market. Higher performance mod- 
els may have a selection of mast-step 
positions r daggerboard slots and foot 
bindings. 

Perhaps the slow economy and slack- 
ening of new boat sales have helped 
make more kit boats available again 
Two recent additions are 29-foot house- 
boats from Fisher Craft (Box 304, 
Byron, Calif.) and Quest l9 r 33 and 38 
sailboats by Hunter Marine (Box 1030. 
Alachua, Fla.). Both makers supply 




Aquasport 24 -fooi offshore fishing utility 
boat can top 41 mph with big outboards 



basic hulls plus cabins and fittings that 
can be added by the owner. Savings 
come as the home craftsman finishes 
Off and customizes ihe interior. Installs 
the engine and selects only the hard- 
ware and options ha will need. Kit 
building also offers a chance to spread 
out construction costs over a much 
longer period of time, and can help a 
bigger boat fit a smaller budget. 

Making hulls lighter and more fuel 
efficient has not reduced the cost of 
manufactured boats. In order to main- 




Light Kevlar construction is an option for 
55 -mph , Hydra- Sport 2500 Fisherman. 



tain or add strength while shaving off 
pounds, new and often more expensive 
products are often used, Hydro-B ports, 
in Nashville. Term., has been a Leader 
in the use of Du Font's Kevlar in fishing 
boats as a light substitute for fiber- 
glass. Fisherman find equal speed is 
possible with a smaller motor that uses 
less gas. Fisher Marine of West Point. 
Miss., uses light marine aluminum to 
improve performance. and now he 5 a 
Ifi-foot. J-Boai model with tines like the 




Designed for mini-pickup conversions , 
Eagle Mirage has an aerodynamic body 




Clem runabout fines are a feature of 
the economical alum in urn Fisher J-Boa £. 



sleek appearance of heavier fibprgtass- 
For divers r Answer Marine CHiaisah. 
Fla.) has created a 21 -foot Divemaster 
model. And for airboaters who favor 
skimming over water as thin as dew. 
Panther A tr boats ( Cocoa r Fla.) has new 
aluminum and fiberglass craft with eas- 
ier~ta-senri.ee automotive powerplants 
as well as aircraft engines. M 
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Phone 205^943-5081 * Sox 490, 
Dept PM0T3-, Foley, Alabama 36538 




42 Main St. Lynchburg. TIM 37352 




JACK DANIEL'S 



FIELD TESTER SHIRTS 

These are iusl like the shirts old Wallace 
Beerr used to wear. Of course, my shirts 
have the added feature of a "Jack Darnel's 
Old Ho. 7 Field Tester 11 ' on the chest Made 
of 50% cotton 50% polyester Ihey wash 
eas} and keep their shape Colors' Natural 
wilh brown lettering, red or black with while 
lettering Sira: XS. 3. M. L. XL S15 00 
delivered. 
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On* Man 
Portable Sawmill 



Cuts 30% mpf? lumber Irufn up 1G 30" Dia. * 
ISVi’ logs, Sate bana-ssw Mrrla&a Tm smootlw 
mi>r& accurata lumber Ready to operate- 




Wood Carving Duplicator 

Accurate, simple 
IIqI wood duplicated 
0 models avajiebta, 
easy lo operate 



Bandsaw 

Large 2*J5" throai, 9" vertical 
cui tilt table, wood and 
culling, njgped coostnjctiprr, 
al Fordable 

Stv* — Buy Direct 



Dupll-Cmer (31 7) 2437565 

4004 West 10th St, Dept- 2002 

Indianapolis, IN 4&2££ 

□ £nctoud la 31 .00 For 32 page catalog 
and Inlormailofi on 30-Day F-a* Trial 
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Build Your Own Grandfather Clack 




Price* Starting Under 

*255 

jmtludmg 

movement gn ddiail 

■ Do-it-yourself case 
kits. £iarts pre-cot 

• Finished clocks 

■ Solid 3/4’ hard- 
woods black 
walnut, cherry, oak 

• Hierloom quality 

• Factory direct 
prices 

• Solid brass 
West German 
Chiming 

movements 

•Money back 
guarantee 

• Prompt shipment 

MASTERCARD imri 
^ISA ACCEPTED 




7 NEW SPEAKERS 

fCanfitnuo^ from page 91) 

though still adventurous, designs. Bulk 
to go against, the walk the 7 uses the 
large radiating area of any reasonably 
uncluttered wall surface to propagate a 
deep, seamless bass and unusually 
ia n colored midrange. Since the wall is 
actually a pan of the speaker design, 
it's no surprise that voices played over 
even one speaker have an astonishing 
Feel of placement and dimension, The 
stereo effect, is similar — but even bet' 
ter. The 7s nearly attain that unreacha- 
ble goal, live sound 

Boston Acoustics A- 200 

Challenge Find a floor-standing 
loudspeaker that Is broad enough to 
give mids and highs a hard, uninter- 
rupted baffle against which they can 
produce precise, clean sound. Give the 
box enough volume to back up a hefty 
woofer and adjust it to use a hard floor 
surface to reinforce the bass. New, 
make the speaker only B 2 /r inches 
deep l 

So far, the only solution to this profr- 
lem is the Boston Acoustics A-ZOO The 
question is. How can so shallow an 
enclosure pump out so much healthy, 
vibrant bass sound? If the A-2.00 sits 
out from its rear wail and Isn't overly 
close to side walls (especially very 
reflective ones} it matches depth with 
fine imaging. Even when the unavoid- 
able compromises of home placement, 
dictate positioning near surfaces other 
than the wall, this is an uncolored, 
astonishingly open-sounding speaker 
If you think you cannot live with sizable 
speakers, hear these before you decide 
for good 

B&W LM-1 

Back in the early days of hi-fi, many 
Americans looked at the small but pro- 
ductive British audio industry with 
a wo. Everyone who has heard the naw 
B&W LM-1. the company's first mini, 
has fell that awe once more. The lirds 
'‘Leisure Monitor' ' is a considerable 
innovation for any company, because 
it's the first loudspeaker intended pri- 
marily for the car and then for hums 
use. it comes either as a di^east, sealed 
enclosure (home or car rear- window 
dock) or as a panel-mounted unit with 
several possible bracket configuratjohs- 
Tbe photo on page 90 shows the most 
versatile of the bracket combinations. 
The LM-1 is always sold in mirror - 
matched pairs. 

This is an unusual loudspeaker both 
from a cosmetic and an engineering 
point of view. The front panel! is fairly 
conventional looking, except for the 
independent wire-mesh grille over 
each driver flhoro are two}. A switch 
between the gn iles sets the speaker for 
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FLAT performance— uncolored, accu- 
rate. normal for the home — or for a 
loujjness contour that helps neutralize 
the worst anomalies in car acoustics. 

The unusual shape of the cast, sealed 
enclosure presents as few parallel sides 
as possible and so damps unwanted 
standing waves inside. 

Deep, smooth bass and an unflappa- 
bly smooth treble complement a warm 
and clearly focused midrange, Even 
very deep bass comes through, despite 
the lack of bulk the LM-1 presents to 
the eye. 

Koss Dyna-Mite M-80 

Like a cherry bomb or M-SQ fire- 
cracker the Dyne -Mire makes □ big 
noise from a small package. Koss 
paired 4’4-inch bosstaud drivers at 
each end of the small column and 
popped in a standard dome tweeter in 
the center- The result Is more bass radi- 
ating area than a G-inch woofer, with- 
out the bulk of the box a bigger driver 
demands. 

We found that the Dyne-Mite fits 
handily on a normal record shelf With 
your record albums standing like book- 
ends against the speaker's side, there is 
a pleasant reinforcement of the modest 
but adequate low-frequency output. As 
long as the volume doesn't get up into 
the glass-shattering range, those are 
very listenabie little mites indEjed. 

Magnat Plasma 

The Plasma is the loudspeaker de- 
sign that, in a manner of speaking, 
sparked the idea for this article. It 
called to mind a science fiction story 
which described portable sound sys- 
tems that used no speakers; instead, 
they worked directly on the air and 
caused it to vibrate with Lbe music. 
Now p the West Gemmae firm of Magnat 
has gene a long way toward making 
this post-Jules Verne dream a reality. 

Surround an insulated needle elec- 
trode — just the tip showing — with a 
grounded spherical wire mesh to act as 
its opposite elect rede (see the illustra- 
tion on page 91). Establish a substan- 
tial charge between the two, pulsating 
at a rate of around 27 megahertz A 
startling magenta and sodium dis- 
charge corona with the temperature at 
the discharge tip around l,S00 a C. is the 
result. At so high a temperature, minor 
fluctuations in the heat bring on 
extremely rapid changes in the amount 
of airspace the corona occupies, Cool 
the air slight Ey and it contracts; heating 
expands it. If the corona temperature is 
controlled by an audio amplifier, via the 
Plasma elec tonic black box. these rapid 
warmings and drillings can generate 
extremely precise higfvfrequerLcy 
sound. The unit's icp^notch frequency 
response Is enhanced by incredible 
transient response, as the speed of 
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react] on is called; it's almost mstunta- 
naous. 

The Plasma Supeitw&eter is perhaps 
the first diaphragmiBss audio sound 
source. The result is that the sound 
doesn't radiate from an area, large or 
small, but from a dimensionless point. 
Therefore, it is omnidirectional and 
extremely even. 

Safety^ The hot corona is contained 
within the wire-mesh sphere, which is 
also a Faraday shield against the Ioniza- 
tion extremes o f the discharge. A larger 
outer shield, also of sound -transparent 
mesh r completes the protection. The 
hot discharge is small and localized. 

Seeing and hearing the Plasma 
tweeter in a darkened room is an eerie 
experience. Most audiophiles can't lay 
out S3. 500 for a pair of tweeters — yes, 
the lower frequency components that 
go with it are available from Magnet — 
but there is no visual or musical expe- 
rience quite like it. 

Ohm Walsh 2 

So much research has gone into get- 
ting sound dur of loudspeakers that a 
first look at the Walsh 2 can be puz- 
zling. This speaker appears tn be exert- 
ing all the force of the main driver on 
the air within the attractive enclosure. 
Actually, while mast drivers work like 
pistons,, shaving the air in and out, this 
design shivers like an autumn leaf to 
make its waves in the musical world. 

Most loudspeaker cones are rigid. 
Their designers strive for speakers that 
are light, but hard enough to accelerate 
and decelerate instantaneously, and as 
a unit. Ohm took a different path alto- 
gether. The late Lincoln Walsh devel- 
oped a cone that had just the right p!h 
ability to ripple down and just the right 
damping at the big end not to ripple 
back up the surface. An elearomagnet- 
ic impulse, much the same as in stan- 
dard cones, starts a small, quick wave 
down the corse, The sound wave gener- 
ated at the top arrives over the bottom 
of the cone exactly as the ripple reaches 
the same point. The resulting sound 
wave is a coherent pulsation of sound 
chat starts as a wail and gemly curve® 
outward. From above if one could see 
sound, it would look like a rapidly 
enlarging doughnut or the ripple 
formed by a pebble tossed into a pond 
The small tweeter that provides high 
treble is time aligned to add its own 
contribution exactly as the main sound 
wave passes it. Slight damping of the 
rear part of the main cone's waves 
assures that reflections off the mar wall 
won't interfere with the main sound. 

The innovative Walsh 2 is a revela- 
tion: smooth bassj precise imaging, a 
sense of space, yet a firm placement of 
Instruments. Frankly, the longer we Sis- 
toned, the more modest the price tag of 
$598 a pair seemed! EK 
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produce cars with headlight covers. 
They claim the Inside of the cover wil] 
get dirty and cut down headlight pene- 
tration, Yet, when the same DOT peo- 
ple decide to build iheir "’safety" car, 
it's equipped with headlight covers for 
improved aerodynamics. 

The same situation exists for the 
RSV's " "friendly" windshield and high- 
mounted roar lights. The Europeans 
currently have a windshield iSecurb 
flex) that reduces lacerations if a pas- 
senger flies Into it. This is the type 
Installed on the RSV. Yet there is a reg- 
ulation issued by the DOT which for- 
bids this windshield from being fitted 
to cars sold in America. 

"Hie reason for this has to do with a 
road abrasion standard which states 
that the inside and the outside of the 
windshield must withstand the same 
amount of road-induced sandblasting. 
The softer inner side of the Becuriflex 
can r t meet the standard. 

The final item is the high-level tail- 
lights. The ftSV's taillights are mounted 
at eye level on the rear pillar. Tests con- 
ducted by DOT and others have proven 
that high-mounted taillights are more 
visible and reduce the chances of rear- 
end collisions. Yet a regulation exists 
which limits the height of taillights to a 
point well below eye Level. The govern- 
ment seems to he telling the automak- 
ers. ‘This is what you should he doing, 
but wo won't let you do st.' r 

In this sense, the car of the future 
will probably be as much a response to 
legislation as it is an engineering exer- 
cise in solving some tough problems, 

Volkswagen Auto 2000 

Like the RSV, the Auto 2000 was 
cosponsored by the government. This 

time, it was the German government 
collaborating with VW. 

it r s Interesting to note the philosoph- 
ical differences in approach between 
the WV car and the DOT car. The man- 
dates are the same in either case: build 
a car that will be safe, economical and 
affordable, and have a social con- 
science,. too. 

The crushabte box sections of the 
Auto 2000 are similar to those of the 
RSV, as are the passive safety belts. But 
the Auto 2000 doesn't use air bags. 
Instead. VW concentrated on "active"' 
safety systems like the anti lockup brak- 
ing system and an agressive suspen- 
sion system that would aid a driver in 
avoiding an accident rather than trying 
io protea him after a collision. 

After driving both vehicles, the dif- 
ference in philosophy is quite apparent. 
The RSV' s steering is heavy, unrespon- 
sive and generally not pleasant at all to 
drive While it does give you a sense of 
Invulnerability, I don't think it' s the sort 

MS 



of car anyone would really buy. The 
Auto 20O0 1 , on the other hand, is a fully 
integrated car. It handles well, re- 
sponds quickly and surrounds you with 
a pleasant environment. Ergonomical- 
ly, it's thought out much better. Ln a 
sense, it's a more realistic approach 
and a more accurate guess at what an 
advance car will be like. 

The engine and transmission were 
given the same amount of attention as 
the safety aspects and the suspension. 
The car Can bo equipped with either a 
1.1 -liter, three-cylinder, turbocharged 
diesel Or a 1 -2-liter, four- cylinder, fuel 
injected gasoline engine fitted with a 
mechanically driven supercharger. The 
□ne we drove had the gasoline motor. 

The diesel engine is a direct port- 
injection type rather than the preebam- 
ber types that are currently being pro- 
duced. The problem of excessive noise 
from the direct-injection motor was 
solved by enclosing the engine in a 
soundproof box. Direct injection is 
about IS percent more fuel efficient 
than the prechamher variety. 

The transmission system has a stop 1 
start device which automatically kills 
the engine when you stop for a traffic 
light and restarts when you touch the 
gas pedal. The flywheel has a clutch on 
either side and continues to Spin at 
around BSD rprn while rhe motor is 
stopped. This Lessens the demand on 
the starter motor in the stop/start driv- 
ing mode. 

In an urban eye la the diesel engine 
yields 55 mpg and 7 1 .3 mpg at a steady 
56 mph- At 75 mph r fuel economy goes 
down to 4R mpg. Figures for the gaso- 
line motor aren't completed yet, but 
they should be slightly less than that. 

GM's coal burner 

As much as we moan about the price 
of gasoline, it's still the cheapest and 
most readily available fuel. Compared 
to milk at $3 per gallon or oven Gator - 
ade at Si. 67 per gallon, gasoline at 
$1.40 per gallon is frivolously cheap 
and will continue to be the fuel of 
choice for a good many years to come. 
But that doesn't mean that other fuels 
couldn't be utilized for "'specialized' 1 
cars in the future- 

General Motors, for instance, has 
built a coahbuming turbine car. It uses 
a modified Automotive Gas Turbine 
(AGT) motor which uses a finely 
ground and specially formulated pow* 
dered coal as the fuel, The coal is stored 
in a plastic box equipped with a vibrat’ 
ing device and an air blower which 
feeds the coal to the engine. 

Thera era a few problems that must, 
still be solved before this- engine sees 
production. First is the problem of ash 
content in the coaJ and second is the 
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problem of efficiency, Ash, the noncom- 
busLible material in coa. L, basically clogs 
up i he works in the finely machined tol- 
erances of the 93 s turbines. Righi now. 
the best available coal has a two per- 
cent ash content To make the engine as 
durable as conventional gas mdOr, 
the ash concent has to be reduced to Vi 

of percent . 

Efficiency at the present state of ihe 
art can't be increased due to the 
amount of heat generated by an AGT. 
Essentially, the hotter a turbine works, 
Lhe more efficient it is This is not a 
problem with aviation turbines because 
of the low ambient temperature. Rut 
land-locked turbines have to live in a 
hotter environment, 

According to Albert Bell, GNTs direc- 
tor of AGT research r the use of ceramic 
components would allow much hotter 
operation and a great increase in effi- 
ciency. Low-ash coal and ceramics tech- 
nology capable of making the AGT a 
real contender are not too far away, 

As installed in an Eldorado test vehi- 
cle. the turbine motor will run for 6 r 500 
mi les on a ion of coal— which GM buys 
for $86 per ton. But before you grab 
your checkbook, the asking price of the 
motor is about the same as a condo on 
Pebbla Beach. 

Bell predicts — with all things being 
equal, such as vol ume production of the 
turbine and a distribution system for 
the powdered coal — that it would cost 
about half the price per BTU compared 
to gasoline 

When the tap finally goes stone dry r 
it r s at least comforting to know GM wilt 
have something for us to drive. 

Alternate fuels 

Other energy sources, such as hydro- 
gen. biomass and electricity, are cur- 
rently too expensive or inefficient for 
large-scale use The manufacturing of 
hydrogen at present results in a net 
energy loss. That field needs a major 
breakthrough. which probably won’t 
come for decades, 

Biomass — alcohol products made 
from surplus agricultural products and 
garbage— is too expensive and couldn't 
support large-scale use. Even if every 
available acre Of usable Land were 
devoted to biomass fuel it could only 
supply a fraction of world use 

And with electric power, a big break- 
through is needed in battery technolo- 
gy. Lead-acid batteries are inefficient, 
don’t have enough energy density and 
are too heavy; there isn't even enough 
Lead in the world to go around. Electric 
cars are, at best, limited to specialized 
vehicles, not family cars. 

Ford's compressed gas 

Ford also has an alternate For the 
gasoline engine. It's a car that runs on 

(PfoiM turn to jwi 120) 
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to a European Distribu- 
tor's overs cock, you can get a 
great deal on a pocket scanner, 
lt'i a sue channel, three band 
unit that is actually the small- 
est scanner available on the 
market. You'll hear your 
choice of police, fire and 
emergency calls and gel ex- 
tra features like channel 
lock-outs, manual control, 
two antennas plus en AC 
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charge r/adapter- Coverage in- 
cludes UHF hands, VHF high 
bands and mid-bend. 

We've taken what la already a 
good value and made It a steal! 
From the original price — the 

equivalent of SlfiO— we've low- 
ered the price a full $ 1 1 0. Plug you 
get two frequency crystals of 
your choice at absolutely no 
charge. And, you'll have our £5 
day no-hassle refund privilege so 
you can try it out before making 
your decision. Don't Delay, Sup- 
plies are limited. Call Today. 
24 his. a day Todays a week. 
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TQMOnnows cai» 

fCcmfinuBd 1 from page 119) 

compressed naLural gas {CNG). With a 
few modifications 10 its existing 16- 
liter transverse Escort motor and ! he 
addition of compressed -gas tanks, Ford 
can free you from your gas staiicm.. 

Tha distribution system is already in 
place and as close as your gas range. 
Plans are already underway io manu- 
facture and sell gas compressors which 
can be installed in your house. Hook the 
compressor up to your gas line, plug 
your car into the compressor and you’re 
just about self sufficient, 



The problem, due to tank size, is that 
your range on wheels is limited to 
about 210 miles round trip- When 
installed in an EXP you'll get the gaso- 
line equivalent of 32 mpg in city driv^ 
ing, but for 25 percent less cost. Cur- 
rently a compressor costs close to 
$3,000. 

A car running on CNG performs and 
handles just as well as a gasoline flow- 
ered car and the whole system is a gen- 
nine near -future possibility. 

Electronic controls 

With the advent of computerized 
engine controls, the car became a very 



sophisticated piece of equipment, The 
most powerful car computer extant is 
GM r s 3G unit, which controls virtually 
every engine function. And yet, only a 
third of its capability is being utilized. 
The rest of it Is essentia lily asleep. And 
it may stay asleep because Ford seems 
LO be leading the way in electronic gad* 
getry. 

On a recent visit to Ford we got a look 
at a dash mounted CRT with a touch- 
screen control Touch the menu and 
you come up with all the radio controls 
displayed. Touch it again and the cli- 
mate controls are displayed. And if you 
want to see where you are, touch the 
screen and you gel a map of your area, 
with the location of the car indicated by 
a marker. The map locator is in contact 
with a navigational satellite to keep you 
from going astray. 

Ford also has a hand-held transmit- 
ter which will open the trunk, pop open 
the door locks r sound the horn, turn on 
your headlights and raise the anten- 
na— ail of this from 2 Op feet away. The 
coded pulse necessary for this opera- 
tion has several hundred thousand 
combinations so the chances of some- 
one else's transmitter opening your car 
are remote. 

As if that weren't enough. Ford's 
electronics people have developed 
voice-activated controls. Just speak into 
the steering wheel huh and you can 
turn on your lights, raise the antenna or 
open the trunk. The possibilities of the 
system are limitless. The next step, of 
course, is having the car talk back and 
maybe give you an argument if you try 
to drive with low tire pressure or a low 
oil Level. 

The first major step in that direction 
will have to he in multiplex wiring. All 
this wizardry requires miles of wiring if 
conventional circuitry is used- But mul- 
tiplexing, where one single wire carries 
alt the messages by means of encoders 
and decoders, will reduce the size of a 
wiring harness w more manageable 
levete- 

The only stumbling block to multi- 
plexing right now ls the cost of the cod- 
ers compared no conventional on/off 
switches. But that's a problem that vol- 
ume production can easily solve. 

Beyond the horizon 

The car of the fixture, then, will be a 
lot like the car of the present-only 
more economical and run on a variety of 
economically feasible fuels. It may 
evolve into a fleet of specialized vehi* 
cles for specific tasks It will also have a 
higher concentration of advanced tech- 
nologies, some borrowed from other 
fields and some developed specifically 
for the automobile. If anything, the car 
of the f uture will handle better, be safer 
and be endlessly entertaining. Person- 
ally, I can't wait. fit 
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PREFINISHED FLOORING I'miTJ jiwfl" JttTl 



Space between new flooring and walls 
to permit expansion. This space will 
later be concealed when the base- 
board and base shoe are replaced. 

For parquet r square Or rectangular 

units, snap perpendicular layout lines 
at the center of the room or at the 
principal viewing point, 

To lay strips, face-nail the first row 
on the guideline with steel cut nails or 
&d threaded flooring nails set 12 to 16 
in. apart. Then, dnve nails through 
the tongue ai a 45 angle with the 
same spacing and set the heads. This 
technique is called blind nailing. Nail 
Lng closer than 3 m from the end of 
strips may cause flitting. 

Slip the groove of a second -row 
strip over the tongue of the flooring 
already in place. Tap the edge of the 
now piece to gel the seam tight, using 
a wood block to protect the tongue. 
Blind-nail the second and successive 
rows. 

Lay out several rows at a time. 
Strips are cut to random lengths and 



the seams (joints) formed by end- 
butts should not be closer than € in. in 
adjacent rows. The last strip in a row 
wlU have to be cut for fit 

Continue nailing the strips row by 
row, checking occasionally to make 
sure rows are running parallel to the 
wall opposite the starting point. Any 
midcourse corrections should be grad- 
ual. 

A flooring nailer, which is goner- 
ally available through rental outlets, 
Will speed up the work on interior 
rows. 

As you get close to the opposite 
wall, you may have room only to nail 
into the end tongues of strips. You can 
rip olT the tongue from the next-to-lasi 
row iq gain maneuvering space for 
slipping the Iasi row into position. 
Strips for the Last row may have to be 
rippsd to fit. They will be face- 
nailed. 

To complete the 3nstaliation r re- 
place all base moldings. Set and fill all 
face nails. — B.B. 





After nailing down the first c&upie of rows by hand, you cad switch to a nailing 
machine that drives and sets barbed staples with one blow of a mallet (above, left). 
Minor layout adjustments can bo made by planing flooring edges or by spacing 
adjacent rows with a putty knife blade to spread them slightly As you approach the 
opposite Vv ail , you run out of room for using the natter and have to set the last few 
rows by hand (above, right). 




The flrer and last rows of flooring are face-nailed, Use wax filler to conceal the 
jiAithodda (above, toft). If room has an exterior door or if floor surface changes from 
one room to the next, install a saddle in the doorway febove r right!. We found an 
oak saddle with groove s for scaring vinyl wea th ers tti ppm g . After cutting ih& sad- 
dle to the correct size, it was fere-nailed in place. The weatherstripping, which was 
rapped in piece with a mallet, cuncoa/s the natth eads. To accommodate the thick* 
ness of the saddle plu s the new flooring, the door bottom was crimroed with a bevel 
edge to suit the angle of the new saddle, 
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PICK THE IHCffT AOHESfVE 

fgflfldnufid frasti page IQ?} 

to a similar surface. Recently, a new 
version (see Newest Types of Adhe* 
sives, page 106) was developed for 
porous surfaces. 

Cyanoacrylates set by reacting with 
vapor in the air; They don't need oxy- 
gen. That's why they can seal your fin- 
gers together very quickly Your skin is 
constantly producing moisture. This 
reaction with vapor also explains why a 
tiny container of cyanoacrylate, left 
open, is soon useless. 

You need only one drop of cyanoacry- 



late per square inch. When the patch 
covers less than a square inch — say. a 
diamond remounted in a platinum set’ 
ting, or two halves of a decorative but- 
ton — one drop is too much, A joint 
filled with too much of the stuff will fail 
faster than one touched with too little. 
So look for a packag e with a pin dike 
applicator that eases application of 
amounts less than one drop. 

Coming soon is a blister pack that 
includes cyanoacrylate and acetone 
thinner. Use the acetone (or nail polish 
removorU to rebreak a bad bond or to 
unfasten fingers glued fast. 

Acrylic resins are also nowcomcrs to 



the field (see page 1 OS). They're sold in 
two-vi^l blister packs which house a 
primer and an adhesive. You apply the 
primer to one surface and the adhesive 
to the cither. When you press the sur- 
faces together, setting action begins 
instantly. After 60 seconds you may be 
able to let go. 

Urethane acrylic resins cure without 
oxygen, which is why they're called 
anaerobics. They're best used to glue 
nonporous surfaces in very light gap- 
less fits. Glass to glass, metal to metal H 
or metal to glass are typical applica- 
tions. Anaerobics don't hold as well for 
(_ Please turn to page I£4i 



USING THE RIGHT APPLICATOR TO APPLV THE RIGHT AMOUNT OF GLUE 







^ ... & 

- ■ - 

A brush Js an idea! tool For coating large 
surface^ such as wallpaper, with a thin, 

even coat of adhesive- Brushes are also 
handy for large tvoori working jobs. 




Use a roiier to apply contact-bond adhe- 
sive to plastic laminate Apply a Chin, 
even glue coat by rolling it on In overlap- 
ping passes, then evening out the glue, 




The pf Linger on this epoxy-cement appli- 
cator forces our proper amounts of hard- 
ener and resin. Use this type of glue to 
join parts that can t he clamped. 




This hide glue and many other wood- 
working glues come in plastic bottles 
with spouts. Apply zigzag glue bead and 
rub parts together to spread glue. 




A notched trowel spreads adhesive for 
fastening ceramic tile and other material. 
Use a trowel with properly sized notches, 
as specified on (ho adhesive container. 




Spray adhesive hoods paper such as a 
prim , to a backing without penetrating 
the frvnt To bond, spray both surfaces,, 
dry 5 minutes and Join them. 




This panel adhesive and other construc- 
tion glues are often packaged in car- 
tridges. Apply Cham with a caulking gun, 
laying out beads in vertical zigzags. 



A needle-nose glue ipjector puts glue in 
tight pieces, it can glue a chair rail f as 
here, ora veneer blister, for example, It's 
from Constantine. Bronx, N.Y. 



Knead the two-part epoxy sticks together 
and mold them, like clay, into shape- 
Adhesive provides electrical insulation 
( left), repairs tracked handle {right}. 
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THE HEARS! CORPORATION 

Consult your local TV listing for time and channel. 

TO BENEFIT UNITED CEREBPAL PALSY 




HOW TO PICK THE RIGHT ADHESIVE {Continued from pane 122 l 



broken pieces from which liny panicles 
may he missing. 

Neoprenes are rarely labeled as 
such. However,, you'll be able to identi- 
fy thorn from their instructions for use. 
Apply the adhesive to one of the mating 



surfaces, and press on the part you 
want to glue. Then pull the surfaces 
apart as you would open a hinge. Wait 
the number of minutes noted in the 
instructions (usually about eight), and 
press the parts together again, this 




SIX GLUE TRICKS THAT PROS USE 



I When working with resorcinol 
weigh the pans on any smelt scale fo 
ensure mixing the proper amounts of liq- 
uid resin and powdered catalyst If you're 
using a small amount of glue, mix it in a 
disposable c up for easy cleanup. Don't 
use resaidnai in direct Sunlight as the 
gJue will absorb the sun's heat and set too 
quickly. Use a brush to apply an even 
coat on large surfaces (inset). 



These clamp cushions , used to pro- 
tect a workpiece when clamping 
parts, are handy because they don't felt 
out of place whom the damp if loosened 
slightly. The cushions have holes bored e 
bit larger than the clamp jaws' diameter. 
The jaws slip into the cushion holes. In 
use. the cushions stay in place until the 
clamp is loosened to a greater degree 
than tiie depth of the cushion hole. 




Cabinetmakers often use pinch dogs 
lopu/l joints together without clamp 
ing. Drive a dog in pla uc straddling the 
joint. Those ana front Constantine, 3050 
Eastchesmr Rd. r Bronx r NY. 10461. 




4 To a void excess glue sgtieezo-dirr on 
hard-m-clean inside joints, run your 
finger along the inside edge after spread- 
ing the glue. This wiii wipe off potential 
squ^eze-ont before you join rhe parts, 





5 To remove glue squeeze^out from a 
piece you plan to paint , wipe off 
excess glue with a rag. Don't do this on 
wood that will he given a stain finish. The 
wiping pressure will forte some of the 
wet glue into the wood poms, preventing 
the stein from penetrating, instead iei 
the glue set until it is dry. Then shave it 
off with a sharp chisel. This leaves a clean 
wood surface. 




6 .Sender dust from a wood project 
mixed with glue makes a matching 
wood hilar for gouges in that piece. After 
mixing (top), work the mix into the gouge 
with a putty knife (bottom) Don't make 
the mix too wot with dark woods; this 
tends to make the patch too dark- Dust 
from a belt sander works qui te well. 



time for keeps. Use neoprenes for metal 
or tile repairs. 

Silicones ere sealants. They have 
some adhesive properties , but high 
strength is not one of them, since sili- 
cones tend to remain rubbery. When 
cured, however they do form a dish- 
washer-safe band on china. They’re 
less effective on glass stemware. 

Contact-bond cements, which are 
used almost exclusively for laminating 
and veneering, are available in three 
types; flammable, nonflammable and 
water-based acrylic, Before the Con- 
sumer Product Safety Commission re- 
quired a change in 1978, the flamm^ 
ble types had a low flash, making them 
dangerous to use In a poorly ventilated 
room. While you should never light a 
match or smoke in the presence of flam- 
mahte cement and should ventilate 
the room in which you’re working, the 
flash point is now within levels consid- 
ered safe by the CPSC. Both the flam- 
mable and nonflammable types are 
clearly labeled. 

Despite its flammability, this first 
type of comact-hend cement is r by vol- 
ume. the most popular for two reasons; 
It dries to a tack-free surface fast (the 
fPteage Jura ip page 1 351 



manufacturers USX 

Below is a pama] nr. d f companies producing adhe- 
sives "Househo&d" refers to workshop and home 
rtjpaiT — whde glue, epoxies and so on 'Ctm- 

srtnurtkm' dtixiLribctt; r-a.rLritk;n pdluhsivpK appLuttf with 
a cauUung y jh on Such Surfaces J-. wj.I pdntiLing ,snd 
suhCwriptj "Surfaces ' istheiiUe gaven to cements 
for floor tife, wall tile. covering, ptawic laminates 

and m nn~ 

Full hnur. Household. cofisRucnofL surfaces 
Borden Inc.. Boa 1 6700. Cert Limb us. Olua 43215. 
Deacon Cftfp, E/riLOttl Si , Dftirnwt... Maxa. 01023. 
Pow Comina Corp . Midland. MscSi 48640 
FfanJdJft Chemioil hiiluN’+ri.i". 2020 Bntrk, C.^lumbiis. 
OtiJo 43207 

HB, Fuller Ce. BIB South Kicks ha.. Palatine. 111. 
60067 

Le«h EVudurtv Bgx 2147, Hutchinson. Ken 67 501. 
Lucas Group (Tig ex Grip adhafresh ISTOOntaria St . 
Cleveland. Ohic? 441 S3. 

Marcn Adhn^vg*. SCM Corp . 900 Union Commerce 
BujDdisig., Clubland Ghau 44 L 55 
Miracle Adhesives C«p , 250 Paxil Ave.. EeUmom, 
KY. 11710. 

Entwirtjs Consolidated Endustnes (Weldwood adiW’ 
saves), 600-hiadh Baldwin Pork Blvd , City of Indus- 
try, -Caixf 93 749 

WlltKrtd Glues. 8707 Mulargrove Dr.. Sarea Fe 
springs, CaliF. 9067O 

EiiMii-phuld con struct ic-r, 

3M Ctf . Household and UdrJwdri^ Div , 3M Cur4er 
St Paus. Minn BStOl 

Hamdtdd 

Kriry &l™ Inc , 53 West 23rd St., New Vort. M Y 
30030 

Lwtite Cons, lOure adhesfcuesh 44S0 Craftwoed Cr.. 

Cleveland.. Ohio 44126 

MagLC AniHmrdj; ChurnicaJ Cnqi , 2 17 CO Me re? jiille 
Ave.. Demon. Mboh 4B2D0. 

Fermabond International 460 Sou;h Uean 5 l, Eng&e- 
«v*t. HJ. 07633 

Huto Crutcnical Cfl.. B4fl5 MelviUe St . [>wron. Mich 
48209 

Woodhilil Parmatex. Bo* 7 182. Cleveland, Otuo 
44128 

CiOTLiu UCtlDfl 

Dap [nr., Bax 2 77, Dnyinn, Ohio 4f>401 ■ 

Cold Bond Building Products, 2001 hexfnrd Hdi. r 
Charlotte, N.C 28211 

Surfaces 

Evgj^s Adhesjwe Corp . 9iS West Henderson. Colum- 
bus, Uhia 43214. 
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Atlast- 

voucanowna 

complete home workshop 
that won’t completely 

fill up your home. 



Presenting (he space-saving, money- 
saving Shops mith MARK V, the multi- 
purpose tool that gives you a complete 
home workshop in a single compact unit! 

Use less space, get die five 
tools you need most 

In no more space than a 
bicycle takes, the mark v 
gives you the live power 
tools you need most. 

Its a table saw. drill press, 
horizontal boring machine, 
lathe and disc sander — all 
in one economical package. 

The MARK V costs much 
less than you'd spend on 
these five individual tools. 

And you can actually do 
more with the MARK V! 



so your projects 
turn out right 

The MARK V lets you 
"share" features between 
tools to make them at I 
more productive ...more 

I n fact, because most of the con- 
trol you need for precision 
woodworking is built right 
into the MARK V, you should 
enjoy mo re successful projects. 

And less wasted time and 
materials. 

One motor, one stand... 
lots of ways to expand 

You’ll save valuable workshop 
space with the MARK V thanks to all 
five tools sharing the same motor and 
stand. But that's just the beginning. 

As your skills and needs grow, 
you can add more Shops mith tools 
and accessories to your basic unit 
— with everything still running off 
the MARK v motor. Much cheaper lhan 
adding separate tools! 



Send now for FREE facts 

To find oul more, just fill in 
and mail the coupon. We’ll 
send you, at no obligation, a 
complete MARK V inlormation 
Kil that includes a helpful 
booklet called "How To Deter- 
mine Your Best Power 
Tool Buy.” 

You’ll also receive a FREE 
one-_year subscription to 
HANDS ON!, the national 
woodworking magazine full of 
project plans, how-to home 
repair articles and other 
valuable tips. 
Discover why more than a 
quarter of a million wood- 
workers have chosen the 
Shops mith MARK V: 

die tool to start with .. . 
the system you 
grow with! 



ShopsmrtMnc. 

1 hn Htjtt iv'vnfiO'iTipa.’Tr 

VSndaiJ Onoa&]V 



Send in this coupon 
or Cali: 1-800-228-5333 

(in Nebraska 1-800-642-6768) 



□ VES! i wanLloJtnri quI more about me advanlages ol doing 
hnewoodwotking and saving space with (he Shopsmuth MARK y 
Ser>d me a f REE informal ion Kit including ihe booklet ’’How To 
Determine Your Besl Power Tool Buy. and enter my name lor 
□ FREE one-year subscription to HANDS CW. ihg Tiainsnsl 
woodworking m-agarine I undsrsLaful I h rn under no 
obligation 



Name- 



AdrirftW. 



Cily_ 
SlaU: _ 



Send il Shopsmith Inc. f h£ Home tfrork^hap Company 
750 Center Drive Vantiatia Ohio 4537? 



Depl 3601 



Build your own air compressor 
from PMs plans 




pressor in your home 
shop, you’ll wonder how 
you ever got along with’ 
out it. You can spray paint 
with it* You can inflate 
swimming gear, toys, auto 
and garden tractor tires. 
More important, you can 
sandblast parts and rivets 
in metal scams. You can 
blow-clean fine mecha- 
nisms and, with PM’s unit 
you can vacuum pump 
your car’s uirconditioning 
system prior to adding 
Freon — something you 

can’t do with most ordi- 
nary air compressors. Fi- 
nally, this unit features a 
fi Iter water trap — w h i c h 
is an optional extra on 
most commercial air com- 
pressors. 

PM AIR COMPRESSOR 



You can do all these 
things with this versatile 
1-hp compressor and, hap- 
pily, you can build it for 
less than $200. m 

Compressor evacuates car’s 
airconditioning system prior 
to adding new refrigerant (far 
left). At left, routine inflation of 
tires saves trip to gas sta- 
tion. 



HOW TO ORDER PLANS 

Send check or money order 
for $5.95 to Air Compressor. 
Popular Mechanics Plans Li- 
brary, Box 1014, Radio City 
Station, New York, NY. 
10101. Allow two to three 
weeks for delivery; for first- 
class mail send 75 cents 
extra 



Popular Mecnarcs $ a publication of Hears! Mag- 
azines. a civisicn qI ihe Hearsi Corporator 



PICK THE RIGHT ADHESIVE 

from gaga 124) 

point at which panels can be laminated) 
and it's cheapest of the three types. 

The second variety is made nonflam- 
mable with additives, It also becomes 
tack-free quickly and requires ventila- 
tion during use. Its biggest drawback is 
its cost: This type is the most costly of 
the three, The last type, a water-based 
acrylic, cakes longer to reach a tack-free 
state and is medium priced. The water 
based variety is also the safest lo use. 

Construction adhesives are usually 
packed in cartridges designed for use in 
caulking guns. They fall into two gener- 
al groups: solvent-based and water- 
based The solvent’ based category in- 
cludes neoprenes and styrene butadi- 
enes- Neoprenes are more expensive, 
but many professional builders consid- 
er them to be the cream of the crop, 

Water-based adhesives also include 
two major types: acrylics and FVAs. 
Like other water-based glues, they set 
slowly, but their performance is high. 
It r s unlikely you'd find any Of these 
labeled by chemical category, but price 
is a guide. Construction adhesives 
secure wall paneling and subftooring. 

Other varieties 

Missing from the chart is an entire 
group of household adhesives, usually 
sold in quantities of a gallon or more. 
These glues are used for putting down 
P&rpetp re&ikeni floor tile, ceramic rile, 
well tile, acoustical ceiling tile and 
wood parquet flooring, among other 
things. While properties differ from 
brand to brand, performance of estab- 
lished brands (including those pack- 
aged by floorcovering and file makers) 
is uniformly high. None, except the 
ceramic wall-tile adhesives, are unusu- 
ally strong, since greet strength isn't a 
particular requirement. In fact, a cer- 
tain resiliency an these adhesives, often 
labeled "cements/' is beneficial. 

Also not included in the chart are old- 
er materials, such as the caseins, rarely 
found today, and 1l hot glues / 1 chalk- 
shaped sticks that are heated in glue 
guns. Improved FVAs and aliphatics— 
easier to use on wood projects- — -have 
stolen much of hot glue's thunder. But 
the hot glues often prove invaluable in 
special gluing situations when damp- 
ing is impossible. 

For anyone with a working knowl- 
edge of chemistry, glues aren't difficult 
to mix and package- Because of this, 
a good many "back-yard" companies 
have sprung up in the United States. 
Their locally made and distributed 
products may bo top rate, or they may 
give you nothing but problems. Sticking 
with known brand-name materials — 
and following directions — will help you 
avoid nonstick situations. M 
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Now Anyone Can Afford To ffytCM TOLL FREE i aQG-44t-752? 

Fly Without a 
License! 



The FA A recently passed laws making 
it legal for anyone to fly inexpensive, 
personal ultralight airplanes . Here s 
where to get all the facts before you 
buy or fly. The rest is up to you I 




t ; -l" N 




For 1h# low price of a trallbike or a uiow- 
moblle, you can own a real eirptene - an 
ultralight For me first time an history, you can 
build or buy an ultralight airplane and fly it 
without a license 1 - legally! Manufacturers all 
over the country sell them as construe! bn kits, 
bolt-togelher assembly kits, or completely 
ready-tody The new edition of Ultralight 
Aircraft - Ihe Basic Handbook of Ultralight 
Aviation, tefts you what they re all about. 






The "Vector 67 0 " offers thrilling. open -atr flying 

Be ihe envy of all your friends In thto open- 
air monoplane - the VeOlor; Imagine yourself 
looming along over the count ryside at 55 
mph, above traffic congestion, Use only a 
gallon ot regular auto gas an hour! Some folks 
fly from iheir backyards! This mammoth new 
volume is filled with all the facts, photo®, 
drawings and descriptions you want and 
need to gel airborne. 

See everything from economical go-kart 
enginedi "air-tourers,' 11 to more powerful, 
■now mobile-engined: high performance 
machines. The pages of Ulf/iadght Aircraft 
are jam-packed with the deta ils of al l the new 
pranes. AH sell for a mere fraction of the cost 
of a "conventional 11 airplane. None neact to be 
registered nor does the pilot need a license to 
fly them' Most require no special tools or 
mechanical ability to assemble, At! can be 
folded and slored at home! 

Ultralights enable you to gat Into and ouf of 

remote area* - where eH the good hunting 
and fishing areas, everyone talks about, are 
located. Many are adaptable to pontoons for 
"‘off-water” operation. You can even stow 
gear and fish from your seat* This compre- 
hensive manual reveals models you dton'T 
know existed, or won't find anywhere else. 

Gel your ultralight FRE£ and make money 
while you 1 ™ having fun. There's 3 great need 
for tales reps ■ people who fly around and 
show their friends and others how great 
ultralight flying really is. You could actually 
"write-ofT your ullralight on your tax return! 

Mo*l folks like open air sealing, but 
growing numbers prefer enclosed And 
healed cabins. Several new designs, like ihe 
Hawk and the Mohawk are what amount 10 



Erue airplanes, but at ultralight prices. They 
could be used for real cross-country trans- 
portation! 

Industry leaders praise VttratlgM Aircrafts 

'otifiTtuuftiiiom, .. I'rjfj fjaii' t er uimii ' t^i'fred the 
field and cxpktmrd lire hmtc.t in lucid fanguc tgr . " 

Luis Mirdrn - Nattoniil Geopaphk Sucirtj 

“ Of great value to pilots and potential p tints 

alike... with the highest mrmtmendmmi" 

.Putin BalltnEjTif, Dir. - F A A LNtralight Asm w. 

delight 'mu V 'reading far aw I nw pkmntnx to 
fh orr ultralight # 

Harm Swttk, Pres. ■ INASADeslftner* 

This to not a theory book! Ultralight Aircraft 

contains only practical "how-to" information 
that you can easily use. Jusi picture yourself 
in the seat of your own ultralight as you 
above- in the throttle and takeoff! This 
authoritative, up-to-date book gives you all 
Ihe information you need to make intelligent 
decisions, it's designed to inspire and guide 
you every step of the way Let it help you 
make your flying dreams come true. 



New & Used 
Ultralight Info 



Times 
a Year 




* SPECIAL Vj MICE BONUS * 
WHEN VOU ORDER THE 
ULTRALIGHT AIRCRAFT HANDBOOK 



Now Available.^ Utimfi&M Flyer, your 
monthly hotline to the ultralight aircraft 
industry. Every Issue fs jam-packed with new 
aircraft announcements, product news 
releases, and scores of used ultralights tor 
sale nationwide Also features articles and 
pilot reports by experts in the field. Get the 
ultralight news as it happens, during this 
special introductory, half-price sale. When 
you order The Ultralight Aircraft Handbook, 
you pay only $6 for a full year of the Ullr&hght 
Flyer (regular price $12). Order both. 
Everyone does! 

— NO RISK GUARANTEE — 

If. far any raasaa, you are nol IDCFg a&Jrghted 
with any o1 aur pufekstioes. simply return Ihem 
wi thi ft 30 days for a pro npl rslufld. 



Twin- engine "Mohawk" features enclosed ct tbm 
comfort, jwd cross - country capability. 

A few of the outstanding features ol this 
massive new edition Include: 

* All the Manufacturers and All the Ultra- 
hghts * Complete Specifications, Perfor- 
mance and Technical data * Fnlormative 
Articles end Pitot Reports * Tractor and 
Pusher Designs * A Complete Basic Flight 
Manual * A Popular Engine Guide* Federal 
Air Regulations for Ultralights • ,J Off- Water" 
Operations* 320 Information-Packed Pages 

* Over 220 Photos, Drawings, Charts... and 
much mere. 
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; *rBOne Ullralight 
|P 0 Bo* 234, 


i my. Depi.m 
Hummefatown, 


PA 1 


703S 



|YE$i Pieflse ntsh me ihe publications checked! 

I below. 1 understand bath dome under a lid-day," 
mOnay-back guarantee Order birth. Everyone 

I doMf (A free copy at UWakgftt Tm&s ■ flares 
Prjce Ov Jde plus our Catalog, i£ included wi th 
■ every order.) 

SAVE $4 OH %m ORDER ROTH BOOK A £J1 flYER 
In S2Q.95 iPap^back Book fi ui Frye/ -■ $3635 value 1 ! 

In rCioihbound Bnok & U£ Fhm — KB 35 varnc'l 
I* ULtfl AUGHT AmCRAFT HANDBOOK 0^7 
,□ £H.9Sidiialitv Fapertacki □ 52*.% 'Delude CtaditoRjnid? 
I* UlTPAUBHr Firen MONTHLY NEWSPAPER only 

?□ SIJJB/Vew 112 ISSUES? 



ratal amount Tdf Hfmt orcfe-red 






.AH orderi add portage and handling 
JOvanan shipping (tia/llerti airmail} 
[TOTAL ENCLOSED FOB ORD£H 
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□ Visa P A-tiEk;- Espirtfc flti.' 

1 *Ordar 2* Pi Sun TOLL FREE! 1-BU9-AA 1-7527.^*^ 

Masl^rCprd. V-W ■* ArftE^p JNVlUiff 

n * iTir C*toNQT qns^-er OMeFli^n^i 5o*ry WHBP 
tCQfjj. 1 * * SC Day Money -Back Quamntee * * 



NOT SOLD IN STORES OS NEWSTAHDS 
SHIPPED IWKfOIATELYI 








NEW UTTLE KIT PLANES tCoaiktMd frtitYi rtacr t * flft j 



Ffryt BitophihitoUS uiiratighi, Di&hl '& XTC (pronounced "ocsfacy" if you say if fast; has 
wheels For land use that retract into hull- like fu selaga far quick con version to water 
operation. The unusual twin- tailed, canard- wingod craft has three-axis control takes 
engines from JO to 40 hp, requires no license. Kit will sell for about $ 6,000 



At 250 pounds, sporty 
Mohawk was classed 
as true airplane? now 
is license^froe. Twin- 
engined, twin-tailed, 
enclos&d-cabin craft 
can he bulk from $100 
plans for only $3 r 5QQ. 



not constitute a weight penalty. One 
curious effect of the new FAA ruling is 
that some ultralights too heavy to he 
fooE-lauQchab3e — the old criterion for 
license-free operation — will now find 
themselves exempt from licensing un- 
der the more liberal weight provision. 

Some makers, in an attempt to cover 
all bases, are going after both licensed 
anti unlicensed buyers. The new Swal- 
low, for example, is offered in a 220- 
pound, 60-mph version for untrained 
neophytes and In a more potent 290- 
pound, 70-mph model for the licensed 
set. Two-place ultralights, though re- 
quiring at least one licensed occupant, 
are also gaining in popularity. These 
include Raise' s Rally 3, EippOr's MX IT, 
Gemini's Hummingbird and Eastern 
Ultralights 1 SnOOp. 

Slicker looks, controls 

Now that ultralights don't have to 
pretend they aren't airplanes, they're 
rapidly shedding the primitive, sdek- 
and -fabric image inherited from hang 
gliders. Sleek new cockpit pods— some 
affording full pilot enclosure— are re- 
placing the precarious-looking open-air 
perches of earlier days. 



In some models, the old wire-braced r 
bird-cage look is giving way to rigid, 
strut-breced wings,. And diehard wind 
surfers who once vowed they'd never 
give up woight shift for control are now 
happily forgoing body English for the 
more civilized joystick and rudder ped- 
als of conventional aircraft. 

Today, almost all makers offer some 
form of full three-axis control (in depen- 
dent control of pitch, roll and yaw). 
Some employ the traditional rudder, 
elevator and aileron arrangement, 
while others favor such exotic alterna- 
tives as tail-first canards (nose- 
meunted elevators), mddervators 
(combi nation rudders and elevators) 
and spaileroos (spoilers acting as aile- 
rons). Some even give you wing flaps 
for added lift on landings and takeoffs, 
and speed brakes for precise glide-path 
control. (For a more detailed discussion 
of ultralight control systems, see J4 
New Uhmlights You Can Build From 
Kits, page 94, May '92.) 

As an example of the growing 
sophistication in ultralights, the new 
Vector 610, an updated version of the 
earlier 600 model, has an ingenious 
dual -mode joystick that gives the pilot a 



Ripper aircraft inc. 

il-Y.ir :rf -i |jn , cJ#!ilt M^ulKluFVF fll Ull^Jll ight Aii[r 4 ifF 

10B0-M Linds Vista Drive 
San Marcos. CA 92069 



Tailless Wlaw ures 
noso-niauiHtfd canard 
for pitch control, 
spoilsmans for roll, 
wingtlp rudders for 
yaw, Spoilomns can 
also be deployed col- 
lectively for precise 
glide control — a 

sophisticated arranga- 

(Twnz. Fuselage fairing 
has steerable nose 
wheel, instrument 
panel. Kit is 54 -435. 



WINTER’S 

CALL 

When the snows of win- 
ter start swirling , ffs time 
to trade wheels for skis and 
take oft for a special kind 
of Quicksilver ultralight fly- 
ing. Since snowmobilers 
often ride through (he wind 
faster than ultralighters, we 
know you can bundle up 
for protection and trundle 
off for an invigorating day 
of winter flight, tf your MX 
has (he optional pilot’s fair- 
ing, you'll find you can really 
fly comfortably. 

Experience the excite- 
ment of flying over the 
whitened countryside in 
Eipper's versatile plane for 
alt seasons. You'll be 
amazed at how quickly you 
can master winter flying. 
Contact your local Etpper 
dealer so he can show you 
the thrills of “over the fields 
we go". Then let him ex- 
plain how you can earn a 
special “Frostbite Flyer" 
patch in a Quicksilver, the 
world's finest ultralight. 

It you need help locating 
your nearest deafer, p/ease 
contact the factory. A com- 
plete information package 
is available for $ A , 
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choice of two different control systems. 
In one mode, the rudder, elevator and 
spoileron functions are all linked to the 
stick. This gives a smooth, automatical- 
ly coortiinaied response (rudders and 
spoilerons acting together) — a one- 
control system that's easy for the nov- 
ice to master. 

In the second mode, the rudder func- 
tion is transferred to foot pedals This 
allows the more advanced pilot to 
cross -control (rudders and spoilemns 
opposed) for negotiating tricky cross- 
wind landings and takeoffs. The basic 
Vector 6 10 kit, with 22-hp engine, is 
S4.B9Q. The dual-mode control will be 
sold as an optional extra. 

First aerobatic ultralight 

Until recently, if you talked about 
doing loops and rods in an ultralight, 
you'd have your sanity questioned. Not 
anymore. Now along comes Eipper 
with its new MX Super, the first ultra- 
light specifically designed — and pub- 
licly promoted — for aerobatics. 

The MX Super (MX stands for multi- 
axis) is essentially a souped-up version 
of Eipper’ s popular Quicksilver MX. 
with a stouter airframe, heftier power- 
plant (42 hp instead of 30) and shorter 
wings for more nimble maneuvering. 
Though not exactly a Pitts Special, it 
can dazzle you with daring corkscrew 
rolls, graceful wmgovers, hammerhead 
stalls, heart- stopping tail slides, spins 
and most other aerial gymnastics gen- 
erally associated with highly special- 
ized stunt planes. 

Aware that all this wild stuff may be 
a bit beyond the novice pilot. Eipper 
will initially market the MX Super as a 
licensed aircraft only. The kit is expect- 
ed to be about 3S.5TO- Later, an unli- 
censed version may be made available 
to pilots who can demonstrate suffi- 
cient skill to cope with such violent 
antics. 

Parachutes for ultralights 

Bailing out of a disabled ultralight 
poses a special problem. Because most 
mishaps occur art very low altitudes, the 
pilot has little time to get safely clear of 
his craft in the usual manner. One clev- 
er answer is a ballisttcally deployed 
parachute developed by Pioneer Inter- 
national, the company that makes 
recovery chutes for rhe space shuttle's 
booster rockets. 

In the Pioneer system, the chute at- 
taches to the airframe, rather than the 
occupant, and recovers both the plane 
and pilot together. This lessens the 
danger of a botched -up bailout and also 
provides a surrounding structure for 
added impact protection. 

Mounted in a mortar-like canister on 
top of the wing, the chute is ejected by 
an explosive charge, opens fully within 

fTfease Cum to page 2 32) 





Since winning the 1981 "Best Design Award, " the Tomcat has 
come a tong, long way, A systems engineered ultralight built to 
give you alt you want in a sport plane and yet remain within 
the F.A.A. ultralight category! 

Send $3.00 for our latest 1983 information package to: 
WASPAIR CORPORATION 
1881 Enterprise Boulevard 
West Sacramento, CA 95691 
WASPAIR ULTRALIGHT CORPORATION 1971 - 1983 
TWELVE YEARS EXPERIENCE — FLY-IT 



HOME INFORMATION CENTER 



COMPUTER PROGRAM *20! 
mH TIMFJWMNCLAIR ] MO COMPUTER 
NEW Home Clock Family HiillfSm tkw.rd 
Friitfram r«kns pAintLmiqud v* EASY |fp 
LG functions^ Menu -driven. LARGE duck digit*. 

dPlc/lifn^'d liPm. enter/vDqalg bulletins, 
Requires 16k; fully docuinrfiEm I2JS Corny Fete; 
iFHEE flraehuft;' - send i t limped envelope) 
KING SOFTWARE 
S5 Myrtle Si.. LuweJl. MA 01450 



1 10 VOLT A.C. GENERATORS 

Special price while b'ev Iasi. Up to 50% 80 cy£tos. MW 

Wt. £7 pounds. 5" k -str. ranlMtl ffiven from cor or 
pekup Operplw TV. all poww lotfa, Q v& 18,000 In W- 
¥1 ce Ouaranl^Kl 8 mprflhj, S3SM0 SpMiil POCfl NOW 
59& 00, add 19 SO Ipr fwatw *"4 Nmtfin§ per unrL Send 
tor our Ires catalog THfts * cur J3ns ywr. 

VIRDEN PERIiA-BILT COHFUTV, P.0 BOX TIHfll 
Sail lUH AVI, 4MJU&UD- TEXAS 711 09 
PHONE BHWZW 
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ARE YOU LOOKING 
FOR EXTRA MONEY? 
GO INTO BUSINESS! 



FOR FULL DETAILS 
SEE OUR CLASSIFIED SECTION! 



^^SS^E^1982 WINNER 
of Best Ultralight Design 




The Hawk, Designed from the ground- 
up to provide pilots with the features 
they deserve. 



* An inclosed -cockpit for year round 
(lying, 



* 100% strut-braced ro cut down on 
drag and unsightly wires. 



* CONVENTIONAL 3 -ax is con I roll 
thai She pilot will underhand. 



* 4-posihon fiapg lo reduce take<il( 
and landing rolls. 



* Large ailerons- to provide positive 
control and expelleni cross wind 
capabilities. 



Call or send a so I f-ad dressed 
damped long envelope for FREE in- 
formation on the Hawk to: 

GGS Aviation, | no, 

1305 Lloyd Road, Oepi. pm 
W icklilfa, Ohio 44092 
Phone 216/943-3064 

Name, 

Address 

City State Zip 
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Have You Soloed? 







STEARMAN PT-17 

A rising Toy Airplane, pedal Operated. slick 
control, plywood coostruclion, minimum 
welding, easy la fallow completely detailed 
drawings. 

NOW AVAILABLE: 

St ear man PT-17 - Fokker D-7 - 
Sopwith Camel - Plans, $10.50 Ea. 

SMALL FRY 

TOY AIRCRAFT COMPANY 

709 SO. Stats Sl.-Uklah, CA 95401 



f 2nd MOST IMPORTANT ^ 
TOOL FOR EVERY 
WOODWORKING SHOP 



VERSATILE 

W&H 

MOLDER- 
PLANER 

Almosl os bosie 
as your saw . . . 
molds, planes, 
rabbets. %f? 

From $430 

* Matfer Choigo 

* VIStA £1^ 




FPEE BROCHURE 



WILLIAMS & HUSSEY MACHINE CO. 
EhpE. 17, Mtllord. N H Q3D55 
Toil-Tree i-HiQ0-?58"t3&fl 





tMPVtt no 

LOCK BLADE 






RUPTURE APPLIANCES 

FOH COMPORT! JL 1 

When you oljp into a a- 
ume BftDOKh Appl \ainv 

you mu tofdy heaveaiyi 1 

comJen night and day at 1 \ 

work or at pJay! Thirteen 1 n 1 

miJiioai sold, eince- 1880. You bay ejreet from the | 
(artery - never sold jd oterefl - beware of i mitanons 
■Dikiy the highest guality niatenals and wwLamb- 
ehjp. lEapecialiy for older ptopie who wmh u? 
unneeeoBary operatiotw for reductble rupture?. Send 
Far our FUV.K i||u$ir«iM booklet wi th fw-obli catt on 
BROOKS APPLIANCE COMPANY l M edmn 
OepU 771, Marehuli, Mieh. 4KMB gci^i 












0 UKO rotifl own JET KELICOPTE1 

_ CAST TO FLr-HEKKNSIVC TO lUfLOl 

* Ctrl -4! wii iP*rBDfi-|i*ui 

/ i, j r n JNSa- * Sitnjtfe htind-roorf 

1, f,L|gj 1 * Uhs k^»-COll IUH 

I i tiy EotBp^ctiy iiimirjiKi. 66 

THE NELOOPnn KPOBBY&DOk 
Lwrwfes Flans lor pvrtding 

a pilion-eno nii pn^eireLJI ROTH ABOVE BOOKS. 

Hein;oiK^ i- J iu* 1 t? « ^*v M 

HXEJCKAFT, 1M. 

i P.&. to t(*Sa BURm i*o Ji 21 7 







USE 

ZIP CODES 
WHEN ANSWERING 




Spurs 
EASIER l& FASTER i 




THE BOSS 

LOO SPLITTER! 



^Onlyli&g.^ DluBSS ttlhiof 
_ ‘ ^dAiHAblO cgno dr 1*9 45 
ip^bSIG readry-ED-aiiacMfl hubol 
MI 4N liflhr |i|u*kiPy v?h* C |fl | Pa 
l#nd 11* info— stomp*!! 

i-eir ada eisetf envelop* Good Product*. 

Rgl-1# 3 Hoh ff-A pH, KuIiTgwb, Pa. i B5-3fl 
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ADS 




I SAVE 

MONEY! 






fa BRA 

I ■ 1 II ■ 

Fflf rnlrrm.i! nn On ijpmplel^ 
llr» ul H:-Hi,iIm Ulkh-lijP.I* 

UAd ii.OD li: 

ADVANCED AVIATION' 

ROUTE 7. 60* 56frD. ORLAWOO. Pi JZflOS 









NEW LITTLE KTT PLANES 

f£frdEjnwftJ from 13 fj 

1 -5 seconds, and is effective at altitudes 
as low as 150 feet. The system was 
designed for use on Pioneer's new 
FlightStar, but can be adapted to fit oth- 
er ultralight makes. It will sell for $995 
as an optional add-on. The FiighiStar, a 
3Q-b.p r three-axis-controL license-free 
craft, wUI be kit -priced at about 
$7,333. 

For land or water 
You can add pontoons to most ultra- 
lights these days, hul you have to bolt 
them on in place of the wheels, a time- 
consuming job, Now Sealord has come 
Up with amphibious floats that elimi- 
nate the changeover. They contain 
built-in wheels that can be hydra ulicai- 
!y lowered for use On land Or retracted 
for use on water. They're expected to 
sell for $1,600 to $2,000 and will fit 
most ultralights. Now you can take off 
from a dirt strip and land on a pond, or 
idea versa, by flicking a switch! PM 

ULTRALIGHT SOURCES 

■ Aemplarwi XF: Uhraliphrs Flying Machines o f Ken- 
tucky. Z7Q0 Freys Hilt Rd , LoluswIUb, By. 4<tt22 

■ Falcon: A mwit&n AeruilqJiiifl Inc., 706 Confianih* 
N.E , Albuquerque, N.M B7I07. 

■ FbighlSlxr: Flight Designs- Div Piunoar Intnmn- 
I Find I Ccjqp . Box SSI, PLon&cr UnduBtiuJ Park, Man- 
chftfer, Conn. D&D40. 

■ Hiwk : CGS Aviation, 4253 Pearl Rd , Clev^md. 
Ohio 441 OS. also Twin Si at Aviation, 1069 Cancar 

ttd . donate ljI, Ohio 440X1 

■ Huntmra-: Msvliw &pons, 32 Wjhw St , Glen fleet. 
P-. 17327 finfcpwk 5&k 

■ Humming fa Ud: Gemini En tern at tonal Inc . 75 Sank 
St,. No 13. Sparks, Nev 9943] 

■ trivador. Lrt if a hHkiem Products. l 53 ■ r .^evanUi 
St . Sarasota. Fia 33577. 

■ Kasperwln#- Cas cade Uhrahies Inn . 1490 L9ui 
Atb, NW. Sssaqu&h, W^l, 6BQZ7 hzUb pack 
SSi 

■ KrnLb PhTBStar: Kolb Cc Inc., H.D. 3, Ron IB, Fhm- 
[ntvzUd. Pa 19466 ^info pack. S2| 

■ MnchcLI B- 10: Mrtthcfcl Aim! t Cotp . 1 900 South 
Htfw icwik. Portervilbe. Calif 0335? (info pack 
17). 

■ Mohawk: WdjpdLifL Av-iaLLin COffp., Box 225, Pig- 
gtKS, Aik 72454. 

■ MX Super xnd MX D: Ei PfW r Aircraft [tk-. 1W0 
Linda Vi** San Mi*™. Calif 92069 (info 
pack £41 

■ fteraUccyl Pu^fir: PierodartyJ Ltd., box 191. Wk 
sofiviUa. Calif. 9907b CMici pack £51. 

■ h«ec Rally 3: RcUrc Engmoc-nng Enc., Bqk 124 
DunLanvilLc Tc-x 751 16 (Lnfb paid; £5) 

I Seoul: Tcpa Aircraft Cn... 1401 OfFshmo CbcnBjrl 
CaliE. 93Q33. 

■ SoBlord float?: Cnmpoeii^ IndoBtries Inc-, Flight 
Sys-tcpls Dpt . Bcn9452, 1800 South Dimion Ave 
Grand Rapids. Mich 49S07 

■ Snoop- Eastern Ultralights. Bon 434. Chac^ortlL 
NJ 0#619. 

■ SwalJow SwallPw AmaPStma Co Box B33. Spar- 
ta, NJ. 07B7I ( inJo puck 33*. 

■ UltavLfl: Ultavia Aircraft Inc-. Las V^fjas Municipal 
Airport. Las Vbqbs,, N.M 0T7O1 . 

B Vampire: American Micnofoghi Inc . B22S Eajn 
MoncebeUo. Scorcsdaie. A ni SS2S3. 

■ Vecrot &16: VetfWS- ALmuR Corp , Tumin Falls 
Airport, LjldiltfxiaL Pdrk. Bd« 1D4, Tumnns Fa3ls, 
Mata. 01376 (info pack $5). 

■ Witch: GreetlwPOtl Aircraft [rtc., Box 40 1, Altfxan- 
dria, MilUfc. 563DB. 

■ XTC: Diuhl A iwo-Nn utic.il. 1B5& North Elm. Jaoks, 
Dkla 74037 
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SCROLL SAW 

(Continued from page 99} 

start with a few practice sessions on 
scrap. Remember to food slowly while 
guiding the work so the blade's side is 
always tangent w the cutting line. The 
feed pressure should always be direct- 
ed forward, into the blade's tooth, nev- 
er into the side of the blade. When a 
curved cutting line includes intricate 
detours, such as tight turns, it is genar- 
ally achieved by making a continuous 
pass to cut large curves First, bypassing 
the tight spots. When the large waste 
pieces have been cut off, the smaller 
Cuts can be tackled separately 

When you must execute a very tight 
curve, keep the work advancing just 
fast enough so the blade is cutting into 
the material continuously. Don't Stop 
advancing the work while turning; this 
will usually cause the blade to twist and 
possibly break. 

Acute inside comers are rarely cut in 
a continuous pass; Instead, these are 
accomplished in two passes, as illus- 
trated, This procedure is quite simple: 
The initial pass is made directly imoihe 
comer. The blade is then backtracked 
to permit rerouting it to the second line 
and the cut is continued. When the 
waste has been removed, return to the 
comer to make the final cut and clean 
out the waste. 

Straight cuts; Straight freehand cut- 
ting is done best with a wide blade. 
However, if right-angle inside or out- 
side comers are involved, such a bladu 
will not permit you to make the turn in 
a small radius. To obtain a sharp out- 
side comer, you need only make a 
reverse loop into the waste area, than 
lead directly into the right-angle line, as 
illustrated For an inside comer, make a 
wide turn, then make two cuts to clean 
out the comer. 

Internal cuts: A main feature of the 
scroll saw is its ability to make internal 
cuts — cuts that start and end within the 
material — without a lead-in cut from 
the outside edge. The blade is inserted 
through a prebored hole in the waste 
area and then tightened in the chuck. 
Sometimes a hole or holes can be 
dimensioned and positioned so they 
form part of the pattern, thus eliminat- 
ing some curve cutting. However, when 
the bored hole serves only 10 provide 
blade entry, it should be bored away 
from the cutting line This will enable 
you to see the path the blade takes and 
permits steering (tracking) ths work 
close to the cutting line. 

Coped joints; A coped molding joint 
is ona In which the second piece in an 
inside comer is cut with a matching 
profile to abut the first tightly. The First 
step is to cut a straight 45" miter on the 
end of the second piece. This reveals 
the cross sectional contour on the Face 



of the molding, The scroll saw is then 
used to make a straight 90“ cut. follow- 
ing the shape along the top edge. 

Compound cuts: Compound-angle 
cuts can bo made on the scroll $aw, pro- 
vided the thickness of The stock is not 
greater than the saw's capacity. First, 
you must be careful to preserve the 
waste piece from the preceding cut and 
cape It back into its original position. 
Next r draw the outline on the second 
plane and make the cut. Repeat again if 
necessary. Caution; Apply tape secure- 
ly and make certain it is perfectly flat. 
Masking tape has a tendency to catch 
on the saw's table. 

Angle sawing; This is a novel meth- 
od for making raised letters, or for 
building up stock for lathe turning 
blanks or carved projects, such as mod- 
el boat hulls and the like. To make a 
raised letter, an internal bevel cut is 
made with the table set at a slight tilt. 
The space left by the saw kerf will 
allow the inside piece to jam tight when 
it is pushed up through the stock from 
which it was cut. 

The amount that the piece will tele- 
scope depends upon the width of the 
saw-blade kerf and the degree of bevel r 
as well as the thickness of the stock. 
These are variables, but a good starting 
point for a test would be to set the table 
for a 3° bevel. In the example shown, 
the bevel worked out to 3 Vi°. The blade 
used was .020 in. thJck r 070 in. wide, 
32 TPI The stock was V* in. thick. The 
resultant lector projection was V* in. 

Nozg: It is essential that the work 
always be kept on the same side of the 
blade. If it is swung to the other side, 
the bevel angle will change, thus ruin' 
ing the piece. 

A slight departure was employed in 
angle-sawing the boat hull illustrated. 
Instead of boring one blade entry hole 
for each section to be cut. two holes 
were bored in the back comers. The 
table was tilted 4* Left to make the 
series of cuts on the right side, from the 
back to the point. The table was then 
tilted 4 13 right to make the left side cuts. 
Finally, cuts across the back from hole 
to hole severed the piece. 

The advantage of this approach, in 
lieu of using only a single blade entry 
hole for each section, was that it per- 
mitted usa of a coarse 10-TFI blade 
(.020 in. thick, .110 in. wide) for easy 
cutting of the s A-in.-thick hardwood 
Slock. The Fact that the sharp turn at the 
point was avoided made this feasible. 

This article covers the basics of work- 
ing with a scroll saw — with some 
advanced techniques thrown in, as 
well. No matter what others may tell 
you, the only way to become a crafts- 
man is through practice In Fan 2 next 
month. wsTl share some secrets that 
will make this tool oven more valuable 
to you as a craftsman. M 
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INCH 
BAND 

30-DAY 

FREE TRIAL! 

%liw . j pm.-viif, hjmJ hj-y. pnr«?d Uyt 1ti£ hiinu: -ihi i ji 1 llu 1 

24 4- in ltuuut EJiMly t»nnJlf* Ufpc ml k mi . nmphL 

LUflEtV. 4 fc 3f \TnrcES V«Kn Ylirtkul _ Lll IFI.ti.l-t IL Iti 

FFM* yhIujiNc hjpJwiiifch mull he-unnf L«JnInuLlnnn 
4 , 11 -sierl v. detail Iramtf dipiinirit* *11^1 cm Include 

frvrfor. *ijnd. rNf frewe. nwll ijhk. full irkinhiN'n* fknd 

flit blLifttpItlr tacit i-vLiv, " 

Call ruLl-frce liHOUl b42 

fit California Cufi ftrtOfJj ^-7777 O^r ri 42 

WOODM ASTER TOOLS DEPT. 5F6 
2*49 TERRACE, KANSAS CITY, MO *410* 








WEIGHT LIFTING EQUIPMENT 

template talnln; ftf &vfrr W l\m* 
u’si'd by Ih&ilfl fflflfl, frpdy Uy lldera. 
end atMfri.es it dmlep strain end 

fllLLClfla. 

Sind today tar your eepy 

WEIGHT LIFTING EQUIPMENT 

P. 0 . 6 pi ifiZ Hulynkt. Mi. U 440 



SAVE *800 OR MORE 
ON YOUR NEXT CAR 



OUR CLIENTS BUY. 

NEW CARS 
DIRECT 

FROM DETROIT' 

AND SAVE AN AVERAGE OF '&23 
WE LL TELL YOU HOW 
CALL Oft WftilTE FOR 
FREE INFORMATION 

SPEC tFY MURE A MOPfL S’ RFFpfl.FI E 0 



Purchasing Service Inc. Ol W.Va. 
Boa 1 3 ht Parker sbu« g.WV 2&10 1 
Phone £ 304 M 2 « 5465 
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Now you can build just about anything- 
with this superb 4- volume handyman’s library 
















CARPENTERS AND 
BUILDERS LIBRARY 



Cyftfnp to tengift 
with miter gsoge 
and £top rod, 




™$Q95 

ONLY^- as your we 

PoDular Sc 



ReSUlir $QQ95 

pries UJ 



your welcome to 
Popular Science Book Club 



iTOPHiW 




vitieo 






How Popular Science 
Book Club Works 

JaSt mail the attached posted card lo gel ydur 539 95 
-S-VOLUWE CAFtP^NTfRS A^D BUliDEPS LIBRARY 
no money now. Will bill you later fa* wriy S3 95 
plus debvery and handling. 

Tlteri. about avery four *YKks fi5 times a year), 
youll recede a Club buil^descnfrng \b? doming ma*i 
^leclion and alternate books also available. In addition, 
up to 4 timES a year, you may receive sel&cted fil- 
ings on »? 50 na- and annual products of special silerest 
lo the membership -.many al p&nE birpainS 1 * If ytiuwdnt 
the nwift section only, do nothing ft win be sent 
aulomatically. II you tton't want the main selection, cr 
wafti itlfirnite books, or no books, simply indicate your 
wishes an The Inslreclian form tftat comes wilh the 
bulletin snd mm \\ to us by the dale shown v&u wilt 
always have at lets! 10 days in which to do this. but 
in The unlikely event mat you toft, and you r&csive an 
unwanted selection, you may return it at aitt expense. 

After waving your inning shipment. jwf only 
obligation is to buy just two more regular seiecticns or 
alternates at irajfft Ctob prices in ihe nexl year. After 
m-al, membership may be canulted al any li™. by 
either you Or pie Club 

Club hooks are comparable in every way to the 
ordinal published edibons, yet you flttysav&uptD 50^ 
and somabmes more on many special bargains oHe^d 
each yftar m the Club To become eiigib-e tor these 
bargains, mail the cato today 1 



S A MEMBER OF POPULAR SCIENCE BOOK CLLB t ym gei to choose from 
hundred* of brand new* harden- find home handyman book* every y«u% {Yeur <?**&• 
obligation if to lAroi/) You'll be offered valuable, money -savin® books on 

ah df votir favorite do- it -yourself subjeds: Home Repair A Improvement Home 
Workshops, Basw A Advanced Woodworking. House Kudding, Remodeling, Inssu tation, 
Wiring. Plumbing. Masonry, Electronics. Appliance Repair, Car Repair, Furniture 
Bu^dtog 1 Solar, Energy Saver*, and much more. IPs always your choke and lh*te are 
many bargains to choose from] 

Start off right now with the new revised edition, of die 4-VOLUME CARPENTERS 
AND BUILDERS LIBRARY for just S3. 95. ( Regular price: $39.95?) Every page in 
chi* infornifllion-packfed set brings you professional, easy-Co^ln(leraarid how -Co you can 
really use now! JuSC look ic up and **<? exactly how m dy it yourself and do il light 
Everything is spdted out clearly, easily, step by step! 

You gel a complete how-to book on woods and woodworking tools, how lo do all 
types of joinery and cablnetmaking 
teChniquei. how in kilchen cabinet 
construction . . . and tnare. 

* You get a campleie how-io book on 
nil slandaid specs of every demem in 
house construction, including bow to 
read plan* and make your own . . . 
how to lay out a home workshop 
, . . and more, 

- You gei a complete how-io book on 
laying out the foundation, how to do 
concrete block construction, house framing, chimneys, fireptaces H porches, patios, 
insolation . . .and 

a You get a complete how-to book on every uspecl of roofing, flooring, doors, win- 
dows. stairs, plus how to use stationary and portable power tools, plus lips on paint* 
ing n maintenance, repairs, tenniie protection, solar energy system*. . . and mare. 

Yes, these superb 339.95 books give you start -to-finish instructions on everything 
from reading a building plan to building a house (including the foundation), doing all 
the carpentry in it -and keeping the house in A- 1 shape for a lifesime. Thousands of 
show-how illustrations rmke it all amaz- 
ingly easy, even for a novice. 

What’s more, these handy books 
teach you scores of trick* and shortcut* 
u*ed by cjupenlcns for measuring, cut- 
ting, raising, fastening, finishing "for 
twry technique und projea* You get die 
quick and easy answers lo just aboil 
every carpentry question youll ever 
have. And you can save thousands of 
dollars in the years ahead. That's what 
Popular Science hook Club IS alt about- 
Mail the card today. There's no risk! 
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4-volume 



HOW-TO 



THOUSANDS OF 
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SOLAR SYSTEMS 

{Continued from pag-o 95) 

from the suiToundmg air. As such, it 
acts Uke an air conditioner. For this rea- 
son r the device must be installed In a 
well -ventilated area. If it is placed in a 
confined room, the surrounding air will 
quickly become cooled to the point 
where the heat pump no Longer oper- 
ates efficiently. 

If, at any point, the Sisn-onndmg air 
temperature drops below 4Q : F., the 
heat pump will shut off and the electric 
resistance heating element in die water 
tank will take over. This element func- 
tions only as a last resort- 

Unlike the tempering tanks, the solar 
collectors do not h&v$ to be manually 
drained when the cold weather arrives. 
This ts handled automatically by means 
of a drain-down valve (X) that spans 
both the inflow and outflow’ lines {Sand 
W, respectively) to the collector. The 
drain ’down valve is regulated by anoth- 
er sensor (T) located at che bottom on 
the bottom side of the roof collectors. 
When the water temperature inside che 
panels drops to 45° F. P the drain-down 
valve Immediately blocks water from 
going up to the collectors and drains 
what is up there down into the sump 
pump through plastic tubing (Y). 

The final component of the system is 



a tempering valve (GG), Installed for 
safety,. This device automatically mixes 
colder water with, the hot water before 
it goes out of the system for home use. 
The valve operates only when the 
water heated by the solar collectors, on 
the hottest days, is too hot to use. 

A solar-assisted heat pump system 
like this one is an expensive installa- 
tion. The combination solar water tank 
and three collectors costs about $3,100- 
The heat pump adds another Sl r 0QQ 
and the pipes, fittings, valves and pipe 
insulation another $700. 

The tempering tanks, while certainly 
not as efficient as the collectors, go for 
about $350 — including the $100 con- 
densation tray we had made at a local 
5 beep metal shop. These can be in- 
stalled with any hot- water tank system. 
Because the system is manually operat- 
ed, it aJso eliminates the need for costly 
sensors and complex valves. 

Both the solar-collecior system end 
the tempering system will save money 
when it comes to heating water, but 
don't expect a quick return on your 
investment, especially with the collec- 
tor panels and solar tank. However, the 
current Federal Renewable Energy 
Source tax credit does change the 
investment picture substantially. It al- 
lows a tax credit of 40 percent of the 
first $ID P 0OD spent on materials and 



labor for a solar energy installation. 
Instead of costing $3, 1 00, the solar col- 
lectors and water tank would effective- 
ly cost Si, 860. 

Unfortunately, the heat pump does 
not qualify for the tax credit and neither 
do the tempering tanks because they 
are not mounted in the direct path of 
the sun's rays. One way to ease the 
financial burden is to stretch out your 
solar investment by installing the sys- 
tem in stages: first the heat pump, then 
the tempering tanks or solar collectors 
and solar tank, and ultimately the pipe 
insulation on the hot "water lines. 

Finally,, no matter what you plan to 
do, Keep in mind that there Is no guar- 
antee that these federal tax credits will 
be renewed in December 1 985, By far, 
your best money- saving technique is to 
do the whole installation yourself- By 
following the installation instructions 
for the products you buy end the basics 
of good plumbing (below) you can cut 
costs drastically. 

Plumbing basics 

All the copper tubing throughout this 
system is ^4-in, diameter, jomed by che 
sweat method - To make the joints you'll 
need a propane torch, a tubing cutter, 
solder, flux and either emery paper or 
coarse steel wool. 

Begin by planning your tubing runs 







THE HISTORY, 

THE HOW-TOS, THE PERILS, 
THE THRILLS. 

THEY'RE ALL RVRT OF 
THE WORLD OF SPORT 
AVIATION. 



This lavishly illustrated history of 
recreational aircraft is filled with hundreds of 
personal anecdotes and stunning photographs. It 
could come only from an expert like Rudd Davisson, a 
veteran pilot and the number one air-to-air photographer in 
the country. 

With an in-depth study of each basic type of sport aircraft— 
homebuiits, antiques and classics, war-birds, and ultralights — it's 
the most comprehensive book on the subject- 

And, an exclusive "Survey of Experimental Aircraft Plans and 
Kits" lists descriptions of 200 aircraft plans, with technical data and 
evaluative analyses. 

For practicing pilots and armchair enthusiasts, here is the 
perfect blend of information and inspiration 

"Unparalleled insight into the field of sport flying. . . [ recommend 
it highly. . — Bill Harrison, President, Warbirds of America 

THE WORLD OF SPORT AVIATION 

by Budd Division POPULAR ME CHAM ICS 

Sld.SOlSBN: 0^17851-151-2 LC k2-1G5l 32 jip, nl SniF-nrior illu5(jilHn§: Box ID 14, Radio Ci(V Station. NY 101(51 
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so they require the minimum amount of 
tubing and fittings, both of which are 
expensive. K^ep in mind chat the sys- 
tem should be designed so ail lines 
pitch slightly down, about V< in. per 4 
ft. of run- This allows you to drain the 
system at a single point for making 
repairs, 

Cut each tubing section to length, 
using the cutter. Then sand the end 
where the fitimg will go with emery 
papsr or scee! wtoI. Sand the inside of 
the fitting, as well. This procedure 
eliminates any foreign matter that 
COuJd weaken the sweat joint. 

Once the macing pieces are clean, 
apply a generous amount of flux to both 
and push them together, Then start 
heating the joint with Che torch. The 
torch flame should be adjusted so that 
the deep blue part of the flame is about 
t in. long. The torch should be held so 
the tip of this inner blue flame is just 
touching the copper. 

Learn* the flame on the joint for a few 
seconds, then stretch out a pigtail of 
solder from the solder roll and touch 
the joint with it while the flame is still 
in place. If the copper ss hoi enough, the 
solder will melt and be drawn directly 
into ihe joint by capillary action. If the 
solder does not m&k instantly, remove 
it and continue heating tho joint; then 
cry again Once the solder wells OUI of 
che joint, remove the flame end let the 
joint cool for at least one minute. 

Keep in mind that you do not have to 
work from iho top of the joint if another 
position is more convenient- Solder 
applied to the bottom or side of the joint 
will be drawn In just as well. 

Be extremely careful after soldering 
to avoid being burned by the copper. 
The solder may cool end harden 
enough for the joint to be sound, but 
copper acts as a heat sink and retains 
the heat for a Song time. If you went to 
move onto another joint quickly, you 
can cool the previous one by wrapping 
it briefly in a wet rag. HU 
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You don’t know what it is 
to love a car until 
you build 
one. 



The MG Replica 
by Fiber fab 



Maybe you've never boirn in love with a car before. Bui then n you've probably 
never built -one That's why the MG He plica is different: it r s the car you build 
yourself. And the doctors, housewives, bankers, and students— among 
others— who have assembled a Fiber fab MG Replica have learned that this 
can be one of the most rewarding projects ot your life. The MG Replica is a 
complete kit, that assembles easily Over a VW Chassis. So you II love the 
reliability and great gas mileage it offers, too. And if you’re enchanted with 
the way it looks, wall till you're behind the wheel. 



Your relationship starts with a toil-free phone call, for more information: 



1 - 800 - 328-5671 
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MOST AMAZING RESCUE 

fC^tinuad 1 from pa^e 

Florida 737, having been de-iced 45 
minutes earLier with a mixture of 40 ■ 
percent ethylene glycol and 60-pertent 
water, finally received clearance for 
takeoff. Lifting off Far down the 6, 070- 
foot runway, the blue, green and whits 
jetliner barely seemed to dinib through 
the opaque sky. As it started to head 
due north, following the prescribed 
departure pattern over the Potomac 
River, the airliner shuddered as it 
struggled to gain altitude. Now, with its 
nose up and tail down at an exaggerat- 
ed angle,, it narrowly cleared two of the 
bridges spanning the Potomac, 4 r Q0Q 
feet north of the runway , 

Air Florida 90 was bearing down 
directly on the crowded northbound 
span of the bridge The plane was liter 
ally falling from the sky, a looming fig- 
ment of a nightmare come true. it 
struck the bridge directly, shearing the 
tops off several cars and a truck, rip- 
ping through a 180-foot section of rail- 
ing F then plunging into the freezing 
water as it broke apart — its tail section 
separating From the main fuselage by 
some 300 feet The fuselage broke 
through the ice packs to sink into 26 
feet of Rigid water j the tail section 
remained afloat. 

One witness on the bridge was 
reported as saying. "If was so loud J 
couldn't hear myself scream/" Another 
described the crash of the plane as a 
"swishing noise," Followed by deep 
silence broken only by the idling of the 
traffic and the rustle of snow. 

First report 

At 4:04 p.nu Evelyns White of 
Arlington, Va., heard the news on her 
citizens bend radio, dialed 911 on the 
telephone and reported to police: M A 
piano crosh, on the 14th St, bridge/' 
The call triggered an immediate re- 
sponse From neighboring fire and police 
dependents, emergency medical units, 
the city's only icebreaker boat, and 
even a Coast Guard cutler, The entire 
Washington area was put on a virtual 
emergency alert, a condition that was 
exacerbated some minutes later when 
D.C/s usually smooth-running Metro 
underground system was jolted by a 
derailment, Arlington communications 
technician Richard Singer relayed 
White’s report to the National Airport 
fire department which was told by air 
traffic controllers that they had no con- 
firmation of a crash. However, they did 
report that Flight 90 had disappeared 
from their radar screens. 

It was 1 1 more minutes before Ron 
Galey of the Interior Department's U.S. 
Park Police received a call from an air 
traffic controller that 'a 737 had gone 
down near the 14th Si. bridge." 



Immediately, Usher and Windsor 
sprang into action. They loaded their 
turbine-powered utility helicopter with 
all the flotation devices they could find 
and u moped the copter from its moor- 
ings. As Galey plowed the launching 
pari free of snow, the two pushed the 
B ell 206L-1 Long Ranger II out onto the 
pad. Minutes later, a confirming call 
from National launched the copter off 
the pad. Officer Usher, a Vietnam vet- 
eran who had been shot down once in 
the Central Highlands, lifted the heli- 
copter — radio coded 'Eagle One" — 
Into whet his partner described as “al- 
most whiteout" conditions. 

"My initial concern was that the icing 
on the windshield would give us real 
problems, but somehow it dissipated/' 
said paramedic Windsor. Visibility was 
one-half mile, the ceiling was at 300 
feet and the slashing snow was so bad 
chat the crew initially had trouble even 
finding the crash site. 

Pilot Usher, calmly coordinating the 
dual controls of a cyclic control stick 
and a collective control stick with a 
twist-grip throttle and with tail rotor 
control pedals, followed a course along 
the river to the bridge, some six 
minutes flying time. 

Nothing to see 

"Wheni I heard 'airplane crash/ 1 
kept expecting to see mayhem and 
slaughter/" recalls Usher. "'I was abso- 
lutely shocked to see almost nothing. In 
fact, our first reaction was: 'Where the 
hell did that airplane go?' 

'T noticed a large crowd on the D C, 
side of the river. But when I hovered 
low over the water between the two 
spans I the northbound and southbound 
crossings], I could see only broken ice 
where apparently the fuselage had 
gone through. What 1 did see. however, 
al ihe base of the northbound crossing, 
was the tail section, sticking up above 
the water. And there were six people 
clinging to k/ r 

Also visible was scattered debris 
from the wreckage — shreds of cloth- 
ing, luggage, tennis rackets, shoes and 
tom insulation from the fuselage. 

Usher radioed to the National tower 
that the space between the two spans 
of ihe bridge was too narrow For any 
more than a single helicopter to maneu- 
ver. "I was also concerned/' says Ush- 
er. "that the jot fuel in the water might 
somehow be Ignited, then spread by 
the rotor wash from our copier/* 

Only a smalt helicopter could have 
maneuvered as adeptly in that confined 
area, Eagle One to put Bell's pat- 
ented "’Noda-Matic" rotor suspension 
to its fullest test. The helicopter's trans- 
mission and rotor are mourned on par- 
allel nodal beams which flex In a wave 
form around points that produce virtu- 
ally no vibration. 
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With Windsor harnessed tD a seat 
belt and parched outside the right door 
on the skid of the copter. Usher hn-vereH 
low as Windsor threw down life jackets 
end ring buoys. Then he dropped a 
rope with a life ring tied at the end. A 
middle-aged man dinging to the tail 
remains passed it to Kelly Duncan, a 
£3-y ear-old Air Florida stewardess, one 
of five crew members aboard the flight. 
Duncan managed to ding to the ring 
while the helicopter lifted her over the 
broken ice. Moving between the many 
trees lining the shore, she was deposit- 
ed into the waiting arms of people who 
had set up an emergency treatment sta- 
tion on the sharply sloped banks of the 
river. From there, she was put on 
another helicopter and taken to a hospi- 
tal: her body temperature was so low it 
did not initially register on the ther- 
mometer. Eagle One's race with Lime 
was, in pan, a race against the devas- 
tating effects of hypothermia. In the 32" 
waters of the Potomac, crash survivors 
could not be counted on for more than 
3Q minutes of consciousness. 

Eagle One wheeled back to the sink- 
ing tail section once again. This time, 
Windsor threw two lifelines down to 
the five remaining survivors. Joseph 
SUley, Patricia Fetch and Priscilla 
Tirado grabbed one ring; the other was 
passed by a man lo Bert Hamilton, the 
tale arriving passenger who had trou- 
ble finding a parking space earlier 

Slow going 

As the helicopter revved its turbine 
engine to haul its clutching load, it had 
to slowly and tentatively edge its way 
across the jagged pieces of ice, towing 
its crippled and fast-weakening vic- 
tims. It became all too clear they 
couldn't sustain their grips. 

’Tt was an incredibly helpless situa- 
tion/' recalls Windsor "Most of them 
were too weak or iryured to hold on;” 
The only one who did was Joseph Sii- 
ley, a 42 year-old professional pilot, 
who was literally dragged to shore with 
two fractured legs. 

With the remaining survivors barely 
floating in life vests and rings, and on 
the edge of losing consciousness . Usher 
had to resort to skimming the Long- 
Rangei il over the icy surface, almost 
scooping them into the waiting clutches 
of Windsor who could then lift them 
onto the skid. Several rimes. Usher 
di pped so Low the rear of one skid broke 
the surface of the river. 

Had the skids iced up, they might 
have unbalanced the craft, endanger 
mg the mil rotor, We would have been 
in big trouble if that tail rotor went into 
the river/' says Usher. 

In this way. Windsor held Bert Ham- 
ilton,. and then Patricia Fetch, on the 
skid of the copter as Usher gingerly 
flan Jura_BL£flgiJ 42 ) 
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FLUSHES UP To Sewer or 
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Wrilo McPherson. Inc.. 
Box 15133 Tampa, 
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Get your 
BUSINESS 
DEGREE... 
MAJOR IN 
FINANCE 



Now -MihduE mending cpilngi— Qpi 

four Astgcipl* in $p«c UlUBd 0USi 

ness. Dpgr^ir ivnh a Mj|fir in F 1 ! 
■nance Lf?*m ActDU<nlmB. 
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Dal a Pracaa^ing ail m nc,ni<< in 
- j'jr 9ajre1>me GrBctaatB i n aa in 
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Valarana Send tat FREE FACTS 
UO &trmiridP will c ill 1 

CENTER fOn CiSHEt Sr.lDIEE 
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2Z7 page llluutmtwt book aiplalru uuligt 
nUng plus home curing and smoking od meal, 
lortl and Fifth, Over 100 wdpet. Rwetjuipment 
and supply catalog has more information 
For yours, sand to . 

The SAUSAGEMAKER 
1 774 Mrliiary flwd Buffalo. N Y 1 4207 
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PRINT FOR PROFIT 

f Pnnl cards, statlrnwry, / vN 

&nvtfk)£i«; advertising, r ^ - - 

lay. f 

Sympathy, birthday, QS-L 



labels, tickets, holiday 

sympathy birthda 
cards. SaJEisfying 





pastime 1 money- mak^r , 

Wert? with your hands, , 
use- your imagma! ion, 
see rssUte. 

Own m Prim ing Ruti^U, 

Haw yew m*n 

shop Add io Hi co [Tire We supply in stiruc- 
Ipops, hand presses and all supplies 
direct irom fecldry Famous s into 1 B72 
Send 11 .00 Jo* a taiaiog. K*lwy 
Pthibi, e>BA, Merldsn, GT OMM 



AMAZING ^ 



SCIENTIFIC and ELECTRONIC 



DEVICES 

phases *i*dc pm m^b< force fie LOgoi*! b- 

bn. LASERS tiAWMpEjna cuffing. tuning, dkwd wiling, 
holography and speoEl Bdecls NUCLEAR pajltete acc*l- 
□ralDm mtyL dotoclm. PLASMA ION. HIOH VOLTAGE. 
HIGH FREflyENCV TESLA CO: LS and UQRTNINGflBfr 
mUjrp. rRANSMITTER& and CONTROL d*v™ to m- 

CiJitfy, lalflphOfiM. imruwin AHWCttoi. nfl&jrB Sraiening 

PLUS PLUS FWFRASONICS. ULTRASONICS. ENERGY, 
CHEMICAL *rd PERSONAL PROTECTION and SAFETY 
DEVICES. SEND Si lor cb-bIoo at cter*. krt* imf campl- 
ed rioiha Id 

INFORMATION UNLIMITED, INC. 

P.0, Box 716, Deot MB 

Amlwrsl. N. H 03031 
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OW TO USE A COMPUTER 

Triin n horn in tp*i limn WD (Wtp Hvt 
Hfiifllrlrt iiHdvd 1 Novr y*tr cb n learn 
II am Computer prcjgrammmg .. 

compute? appItCJlrOfi* tfladputti 
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JV J II tibl* or Vr ’ I* ydur Own budgal 
Ing, run I D^lalB. bMfc**t*|nfl, bx 
wnssB. invest mi?r 1 5 nterest. texas. 
chopping h&to. vacation planning. mS- 
dratflSB. phone nuniDers...«ven lor- 
ai^n iH’i'jjBgas and grBpr.ioe. E* 
pert* explain nirrryiring in ejxy-!a 
under 4 |jpnd te-ngcage with step-bv- 
Step aimcEicm? Timm computer In- 
cluded With your (raining, plug* In- 

10 an* tv serxj 1 or ftefl tecta F 



GAMPUTEEI THWHIMG.a#* PflIXT 

Scranton. Pflnnjylyama lflil S 
FUteh frpfl tecta t\ow | can team computer application p, 
p- nog templing a rtf ORfl'aUon at Njm* |n s.pn m lime. 
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TUNE YOUR GUITAR 

IN ONE MINUTE 



. Si^ pfftciiion runtd mech make btocI 
fufiingn limp. Sliplha 'VtfW PtTCH " 
DVitaJ runffan ycK/r gyilgf and adjml 
me Urmjji t*w proper pilch 1 % 

V4 rmxhfld. 1h* ooirmpontf^ng r«W Vi- 

biThm- A^ooty m rhg^iThii Ig^i^i^ 
invention, . dfrai’ +CY Oil gwirors. hoi 
l»n ptiateed by rn^r 2QO.DOO ta- 
■ ^irtner and p-oteuLDnnl cupn 

Gift 

Only £12.95 Postpaid Money ©«k Ouarortw 

ED f GUITAR CO, 

W1 Mom StnwE, Grond litend r R 3JT3S 
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Satellite TV 

STOP LOOKING!?! 



Satellite TYrtnc 

■ p-0 (IcxJiM. DIPT M-l LiNin*. Fi JiM? 

■ Swd rmr REFERENCE BOOK 111 *5 ply I 
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GBIKE 
MODELS 



FUN TO BUILD! 
FUN TO RIDE! 

these rugged oft raad vehiclEE 
I ft ddwprad by 5 hp lb 16 hp 
Ameficari-madi engines. 
Engine is campletely as- 
Hemhled, Tracne is welded 
end painted. You pusi botl 
OYefyining lopethef 
end start riding. 
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TftYKE 
MODELS 

SUPER THYKi 



Kit priced from 
$479„951o 51279.95 

For a FBEE color brochufe 
A* r | I I n -ilrl lnrt wttf> complete detail*, write or cell: 

Warl nudlu. me. Dept. NMJ. RO. Box ins, BenlOD Heffaor. Ml 
Cek TOLLTHREE 1-000-253-1030; In MJchl^aD pel ff10/«4»44DD. 



MOST AM A ZING RESCUE 

f Continued /nJiU pagp 141) 

maneuvered it to shore and ever so 
carefully lowered the dazed survivors 
10 the rescuers on the shore. Examina- 
tion wouid later show that the primitive 
rescue devices were woefully Inade- 
quate for survivors like Felch and Ham- 
ilton. He had a broken arm and a body 
he described as being so sore fc, it Felt 
like someone hold a track meet across 
it. J As For Pat Felch, a 27-year-otd sec- 
rotary for General Telephone and Elec- 
tronics in McLean, Va F her strength 
was sapped by what was diagnosed lar- 
er as a broken right leg, broken right 
wrist and a lung contusion. 

Still left in the river were the man 
who had selflessly passed the ring to 
the other victims on the tail section and 
Priscilla Tirado, floating motionless on 
her back among the toe floes. Usher 
deftly positioned the helicopter so that 
the lifeline with its attached ring swung 
in the direction oF her upstretched arm, 
The young woman hooked the ring fee- 
bly and pilot Usher slowly coaxed the 
hovering helicopter toward shore, try- 
ing to avoid jagged pieces of ice which 
could dislodge her tentative hold Final- 
ly, too weakened, she lost her grip and 
slid helplessly into the water. 

Sku truck takes the plunge 

like thousands of others, Lenny 
Skuinkk, after he left his car pool in 
stalled traffic, was drawn to the acci- 
dent site. He paced the riverbank whiie 
rescue workers stood by helplessly, 
unable io cast lines far enough out in 
ihe river to reach the sinking woimn. 
Suddenly Skutnick, seeing Tirado slip 
from the ring into the water, yanked off 
hi? coat and boots, plunged into the icy 
black water and reached the young 
woman as she appeared to be going 
under. He gripped her around the waist 
and brought her close to shore where a 
fireman, also nuw in Ihe water, pulled 
her iriEo a knot of rescue workers. Inter- 
viewed later, the modest government 
worker explained, '"I just did it. When I 
goi out of the water, I was satisfied. 1 
did what T set out to do " 

Skuiniek, through his televised ex- 
ploits. became an Instant hero and was 
praised that night hy President Reagan 
who said; "'Nothing had picked him out 
to be a hero, but without hesitation 
there he was and he saved her life.' 1 

Priscilla Tirado had been taken from 
death's grip. Her body temperature on 
arrival at the hospital was only 61* F. 
She was minutes away from cardiac 
arrest and she had a broken leg. She 
experienced her greatest pain, howev- 
er, when she regained consciousness: 
She was told she had lost her seat- 
metes — her husband and infant son. 

Usher and Windsor headed out once 
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more for the tail section to pick up the 
man who had voluntarily put all the 
others ahead of him. But now, he was 
nowhere to be seen- Eagle One circled 
repeatedly . . . but its two crew mem- 
hens never again saw the man they 
remembered so vividly. ,h ln a mass 
casualty situation, you'll find people 
like him. but l H ve never seen one man 
with that much commitment. I couldn't 
see any sign of him. We couldn't have 
been gone that long- I was ready to go 
in after him." Windsor said later. 

At 5; BO p.m rii as freezing rain contin- 
ued to fall. Usher released the standby 
fleet of military helicopters which had 
the combined capability of airlifting as 
many as 1 00 victims to medical atten- 
tion. Eagte One and its two-man crew 
headed back to an emotional reunion 
with colleagues at the Park Police avia- 
tion headquarters. 

The helicopter had operated under 
marginal conditions and rescued all but 
one survivor in circumstances which 
only such a machine, superbly flown, 
could withstand. Rescue boats were 
immobilized by the ice, firemen on 
shore had no equipment capable of 
reaching far enough into the river, and 
there was only enough space for one 
helicopter to operate. 

"I was happy we got five of them/' 
said Usher. "'T was despondent about 



not getting the sixth- But 1 feel strongly 
that we went out and did what we had 
to do. When I saw the rescue on TV, I 
thought to myself, h That r s what we're 
supposed to do / " 

As the grim recovery of bodies from 
the Potomac began, questions were 
raised, about the rescue capability of the 
entire region, and the 20SL-I helicop- 
ter in particular. Park Service Aviation 
Commander Lt, John J. McLeod was 
reported as saying Ehere had never 
been an. attempt to obtain a more 
expensive twin-engine helicopter 
which might have been able to pick up 
all six survivors simultaneously. In- 
deed, both Officers Usher and Windsor 
noted that there had never been a need 
for a larger type helicopter, considering 
the kind of rescue and reconnaissance 
work usually done by the U.S- Park 



Police. For instance, a winch might 
have aided in the rescue operation, but 
weight limitations precluded its addi- 
tion on board the copter. 

Eagle One will long be remembered 
in the annals of helicopter rescue — so 
vivid was its versatility as displayed 
before a nationwide television audi- 
ence. It was clear demonstration that 
the helicopter is indispensable in res- 
cue operations. Months later, the need 
to upgrade the rescue facilities immedi- 
ately at ad airports, like National, which 
have over-water approaches and depar- 
tures was given serious emphasis in the 
National Transportation Safety Board s 
review of the accident. 

Air Florida 90 was a grim disaster. 
Against that stark recollection will 
always be etched the heroic perfor- 
mance of Eagle One. IM 



Why Flight 90 went down 

Official National Transportation Safety 
Board (NTSB) findings, released eight 
months a hoc the Air Florida crash, con 
firmed that icing played a major role sn the 
accident. Il did cause an engm+j irtSlttl- 
meni to misrsgisier actual thrust levels; it 
did add a pitch up tendency ID ihe Boeing 
?37'& flight characteristics after takeoff. 

The NTSB, ncting that the latter is a 
well-known phenomenon, held l hiii. the 



accident could have been avoided with 
proper crow response. The finding was 
contested by the Air Line Pilots Assn 
Nonetheless, more consistent de-icing 
prdtvdures are now in effect everywhere. 
For the first time, airports must assume 
responsibility for emergency rescue of 
crash victims when the accident occurs 
near the airpan . This responsibility even 
extends to water rescues. — R-N. 





We have plans for Shop tools, boats. stJpftpHiouses, campers Scuba low, ACV. log 
splitter, air compressor. Smart ideas in furniture! Also dollhouses! Projects [he 
whole family can enjoy. 



And best of all — we offer a special and unique service photocopies of past FM 
art Wee. What's more, we tell you ihe year the- projects were published. It may be as 
early as a 1902 glider to a most recent 1981 solar garden shed. Youll have fun just 
browsing through the approximately 900 different plans and projects. You'll find our 
GREAT WORKSHOP series listed. Also our SHOP MINI- COURSES. Timely energy- 
saving ideas! You'll see It all In our new POPULAR MECHANICS PLANS AND 
IDEAS CATALOG Fric. $1,00 



SEND FOR YOUR CATALOG TODAY! 

Send Your Name and Address with Check or Money Order to Popular Mechanics, 
Box 1014, Radio City Station, New York, N Y. 10101 
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WOODWORKERS! 



A rnlgannc ffcr InHh VWvkt and 
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GARDENING? 



GIVE YOURSELF A 
CHRISTMAS PRESENT NOW! 



| NEW *OCQ TILLEfl POWER HOE TILLS DEEP I 

WEEDS FAST. NO HARD WORK OR PAINFUL 
| BACKACHE I e - 



*Mai hi*. 
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WEEDS NARROW 
ROWE FAST* 



GASOLINE POWERED - EASY TO USE H 
15 DAY MONEY BACK TRIAL PERIOD 1 
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BOAT ELECTWONICS 

(Contmuad frcu'ii 7.^ 

have been adopting the new elecxroruc 
navigation aids, as well. 

On a boat big enough to mount larger 
antennas, and shelter the instruments 
hooked up to them, a skipper can pin- 
point his position almost anywhere in 
the world. The latest Loran C units 
present chart or longitude and latitude 
coordinates plus speed over the bottom, 
headings, and estimated time of arrival 
at numerous checkpoints along a 
course Latest models can be prepro- 
grammed to dodge obstacles along the 
way. change course at predetermined 
checkpoints and then plot the recipro- 
cals. while calculating wind and current 
drill to staer you safely hark home. A 
few Loran C units even interface to 
steer an autopilot automatically. 

Satellite navigation (Sat/Nav} uniis. 
perhaps the most sophisticated of posi- 
tion-finding devices, have come down 
to compact size, and down somewhat in 
cost (to under $3,000}. And Texas 
Instruments now has Lorsat. an inte- 
grated system using Loran and SaL'N^tv 
signals simultaneously TT has also 
introduced a seagoing equivalent of a 
home or office computer that monitors 
engine, fuel, speed and distance factors 




Seagoing iiquivatent of home 
computer. Texas fn-stnirnems 
£ 000 Marine Sysr&m stores 
Fuel, navigation, engine daw. 

Hand-heldcommunication 
frvj th 7S international 
channels is possible 
with latest VHP ra- 
dios. Atfodisi 678 by 
Hay Je/t^rson has 
high -Jo w power. 









Per anglers looking for Fish's favorke 
cejnpflrartijie p Ray Jeff has meter above. 
Lowmnce's X-J5 GrayJ'ino graph record- 
er {left} can spot fish and then zoom in 
for a close-up chan of sonar signals. 



while continuously recording and up* 
dating the results. It's called the Tl 
BOGG Integrated Marine System. 

Raytheon and others are making 
more compact radar sets while adding 
tracking and close-up features, and 
radar is no longer a DoUision-avoidance 
and navigating tool for big boats only. 
Weather chart recorders ere also be- 



coming an aid for smaller cruising craft. 
These provide printouts of weather sys- 
tems as seen by weather satellites. 

And to protect all this electronic gad- 
gotry aboard, what could bo better than 
an electronic burglary detection system 
to safeguard the craft while the skipper 
enjoys his TV and stereo — courtesy of 
entertainment electronics? fN 
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lets you 

Sharpen Saws. 

Shop and Garden Tools 
for Home and Industry 

NOW! Use your SPARETIME to 
BEAT inflation and (he high cost of living! 

With Sharp-All it's easy to start your own busi- 
ness. No selling is involved no inventory. People 
bring in Iheir work. you take in year round 
CASH Profits and keep 90c out of every dollar you 
earn. Work spaf&Eime or fulltime right at home in 
your garage, basement or tool shed Work the 
hours you want — FREE Book lefts how to start 
your own business even while working ei your 
regular job 

Big PROFITS — Plenty nl business waiting lor qualified men 

Every home and business has saws and tools that need 
periodic sharpening. There's plenty of business waiting for 
the man who can sharpen saws, planer knives, jointer 
blades, wood chisels, scissors pinking shears, snips, 
lawnmowers, axes and other garden, shop and home tools, 
Sharp-All does ALL these jobs and more . . quickly, and at a 
big proti I You wil ! be sh arp ening h eadq ua rte rs f o r ca rpe nte rs , 
builders, lumberyards, factories, home workshops and hob- 
byists . hundreds of jobs right in your own neighborhood 



It’s EASY To Get Started— Wo Franchise fees! 

You don’t iw to o" 

business lor yoursel, Lo# Cos ^,.3 income nftri the desire 
**>•"*■« helping since e ™ JJJJf M , nusl g , ve s 

to 5* '5 111 r, SS to sharpen each 

clear step-by-step i ™h^'° tlS . * ' ™ * haw to liee advertising 
Send for FHF.E 



There is NO OBLIGATION ami 
NO SALESMAN Will Cal! ' 



HOT NOW! 

Coupon 
Brings 
Foil Details' 



SEND FOR FREE FACTS TODAY! 



You rimh npi.hln-j by jcctpEIng IhLi oH«r to h dw iiilly ycu; cin hum 

yeur viri Um* I «to 5ig cash Prgffl* wllh nwir Comi>l*It Sharpen- 
ing S-hDp. Se-ntf ebupa 
tmlln on ot*r exclusive 



I 3-h Dp. Se-ntf coupon or m-ill p&n-ICmrd far fuH de- 



30-Day FREE Trial OTer! 

FREE Booklet gives full details- 
Our Free Book tall* 
how To stprt a profit- 
able, lifetime home 
sharpening business, 
how we he3p you grow, 
how we'll finance you. 




No Obligation . , , No Salesman 



FDliEy BlbSRIfj BD. 

60003 FIELD OLOG. 
KANSAS CRT. Mb. 84111 
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please send my FREE copy of your book 
"Lifetime Security" and full details On 
your 30-Day Free Trial Offarl 



Kjjimfl 



Address 






’State 



Zip 



Fdi.ET BFL5AW CD. 



MK'C3 Filin BUILOIMG K Mm ClTt. MO. Mill 





I Dn&ss&d up i/s warm layers, a cross- 
country skier -snowshoer can pee/ 
down or add on for comfort. 

Z Saotvnio-bife? sims are the be sr for ice 
fishing, spectator sports and other 
not-zoo- vigorous win ter activities 

3 An air space between the breathable 
n ylon and on nor fly of Wenzel r s Fam- 
ily Pome toot offers added insulation. 



4 Peak 1 Alpha backpack tents by Cole- 
man contain urethane ^coated nylon 
flies r can withstand 60~mph winds 



M ore down-to-earth lessons from outer space arc 
being built into outdoor equipment, and new 
materials are making cold-season clothing fee! warm- 
er, fit better, last longer. After thousands of years oi 
studying ways to keep comfortable in winter weather 
wq'ro still finding improvements ihat keep in body 
heat. 

The dangers of exposure that can occur any rime of 
year — hypothermia — are being investigated and new 
methods to keep up the temperature of the body core 
are being devised. 

Two systems — the layering and barrier meihods- 
seem to work best. Though quite different, each is 



Fitbri 



FarA 



Out To 



COM 



BY BILL MtKEQWN 

OUTDOOR EOfTO*? 



Good new gear can 
help stretch outdoor 
action throughout the 
winter season. 
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worth testing with some of the new 
materials to find the one that is most 
successful for you. Any outdoor activity 
is likely to cause you to sweat when you 
wear warm clothing, no matter how 
cold the temperature. Once you stop to 
rest, soggy clothing next to your skin 
will chill you rapidly and make el diffi- 
cult to warm up again. The obvious 
answer is to be able to control the 
release of your body heat to the air by 
layering. 

Layering might start with long un- 
derwear and a wool shirt and pants, fol- 
lowed by a down or fibarfill jacket and 
light, wind-shell parka. Instead of a 




For slogging through slush And snow, 
Fed Ball has new, no-seam, igjeotion- 
molded Master hippers with insulation. 



heavy, uld-fashionod overcoat that 
must be either fully on or off, today's 
OuEdoorsman can unzip or remove a 
layer or so of clothing before he starts 
sweating heavily. Some modem de- 
signs indude underarm and crotch zip- 
pers so a garment can be partially 
opened to increase ventilation. Clothing 
that is loose allows easy movement and 
also provides dead-air spaces that add 
Insulation 

Recent underwear improvements 
have been particularly interesting. Cot- 
ton rends to remain damp and is usually 
not preferred for winter wear. Wool 
retains its heat-keeping ability even 
when wet, but its scratchy feeling next 
to the skin can irritate some wearers. 
Dual-layer mixes with synthetics and 
natural fibers have bean more success- 
ful. Silk is sometimes worn as a warm 
underlayer. And now a polypropylene 
knit is being used for long johns that 
are quick-drying and lightweight. 

Tried initially as a wicking lining in 
diapers to keep babies dry, the material 
next proved successful in knit under- 
wear for Norwegian commercial fisher j 
men. 



Recently several American compa- 
nies have been importing it or weaving 
it here. Patagonia Software, 235 West 
Santa Clara St-, Ventura, Calif. 93002, 
a division of famous mountain climber 
Yvon Ghouinard's Great Pacific Iron 
Works, offers standard and expedition- 
weight polypropylene underwear, as 
well as jackets, pants, socks, gloves and 
face masks. Breath moisture passing 
through the mask is reported, to be 
removed by wicking action before it has 
a chance to freeze. 

A so new from Patagonia and others 
is the use of polyester pile fiber for jack- 
ets, vests and pants. About half as 
heavy as wool for equal warmth, the 
material can be woven to resemble 
fleece, washed by machine, wrung out 
after a shower Or diantdng, and will dry 
from body heat. 

The hairier method 

Perspiration wicked away from the 
skin can cause problems if it dampens a 
down garment along the way. Down 
loses its insulation properties when wet 
and is difficult to dry. Whenever inner 
or outer moisture may be encountered, 
one of the synthetic fiberfiUs is likely lo 
b-B a better choice (see Fine N&w Fibers 
Fight The Cold . page l OS, Oct- '82). 

The barrier sysinm also takes care of 
the cooling perspiration that your body 
gives off as it heats up from exercise 
Instead of wicking away the moisture, a 
vapor barrier retains the sweat and the 
heat, and convinces the skin's heat sen- 
sors that there is no longer any need LO 
sweat 

A waterproof covering against the 
skin or almost on it prevents evapora- 
tion and. as with a diver's wet suit, 
keeps your hands, feet, torso or what- 
ever is wrapped up, al a warm, wei, 
stable temperature without further 
sweating. This is the theory behind 
wearing plastic bags on your feet or 
over ihin socks and covered with heavi- 
er socks and boots to retain warmth. 
Some people find the method uncom- 
fortable" others report it highly satisfac- 
tory. 

Space blankets and metalized radiant 
liners, something like ihe material, of 
space suits, can reflect back body heat, 
as well. Radiant barrier liners are now 
available in some sleeping bags, jackets 
and gloves. Stephenson, with its Warm r 
lite Equipment (RFD 4, Box 45, Gilford, 
N.H. 03246) was one pioneer In this 
form of insulation for camping gear. 
The company's catalog is $3. 

Newest tents make possible both 
winter and summer comfort by combin- 
ing breathable sidewalls and ventila- 
tion openings ‘with waterproof flies. 
Both are made of light and strong new 
synthetics that resist shrinkage and 
mildew, while protecting you from the 
chill winds of the ‘“off-season" PM 
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Styling sold them and 
handling keeps ’em happy, 

T rans Ain owners tell us that John 
Schinella really did his job. They 
cnight nyt know Schinella by name r but 
06.1 percent of the T/A buyers we sur* 
veyed agree that the lanky, boyish Pontiac 
designer and his staff have sculpted one 
heckuva automobile. Firebird owners em- 
phatically and enthusiastically applaud 
the Trans Am’s styling. The T/A F s design 
accounted for more kudos and favorable 
comment than any other aspect 

l T consider the "S Z Firebird Detroit's 
greatest styling achievement to date/' 
declared a New York construction vice 
president- — one of the Trans Am owners 
we surveyed by mail. “My new T^A has 
turned more heads than any Ferrari or 
Porsche could/' 

A Mictugan salesman agreed, ’I saw 
pictures of the car a year ago and just had 




fntenor scores a styling success- Some 
owners referred to it as very Ferrari-tike. 



to have one. Jt r s by far the best looking car 
on the road today."" 

A Georgia high-school teacher: 1L My 
students love the car as much as I do! I 
get at least 15 comments a day. Must be 
nice tO drive a car like that/ they say, and, 

’May I borrow your oar?' and, Til wash tt 

for you/ " 



An Illinois printer: "'I believe this new 
Trans Am is the slickest looking car to 
come out of General Motors since ths Cor- 
vette." 

An Illinois engineering tech' "ft's a 
beautiful, sporty car that will stay in style 
for a long time." 

And 9 Pennsylvania purchasing agent: 

,l Grea.l looks caught my aye, and after 
driving ihs Trans Am and sampling its 



A NATIONWIDE SURVEY 
BASED ON 861363 
OWNER-DRIVEN MILES 



performance and handling, I couldn't 
resist it." 

While the vast majority of owners 
glowed about the T/A J S styling, a few 

pointed out minor problems inherent in 
the design itself. A Missouri bartender. 
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for example, mentioned : "The new car is 
aerodynamical] y superior [a Cd of 0-3&1. 
but our roads are rough around hare, and 
the front spoiler sits too near the ground. 
It kiaaps getting knocked off. 1 ' We noted 
reports of spoilers falling victim to speed 
bumps and parking-lot tire stops, as 
well- 

A Michigan retiree added that, l \ , . the 
[optional] 15-inch wheels with the WS0 
handling package are too big for their 
openings, resulting in tines rubbing fend- 
ers during hard cornering.' r 

A Louisiana wine- line operator; "The 
pop-up headlights stilt need work. They 
stick now and them and you have to go 
out and open them by hand. Also, the 



M 




Fit and finish were praised by owners a% 
being higher quaUiy than previous GMs, 



engine compartment is terribly tight. It's 
Tioarly impossible to change the spark- 
plugs/ 1 

An Ohio industrialist spoke for several 
when he said, '"Why cover up the- alumi- 
num wheels with plastic wheoloovars? 
They J re ugiyr ugly, ugly!" A Tennessee 
truck driver added, ”1 don't sea why they 
design such a nice-looking car and then 
stick on those cheap plastic wheel discs. 11 
Several owners; said they'd taken them 
off, and a few mentioned that they rat- 
tle. 

But right behind looks, which captured 
the hearts and minds of virtually all Trans 
Am owners;, performance and handling 
ranked second and third, respectively. 

1 T ve never driven a car that handles 
curves like this baby," said s Louisiana 
stereo-shop owner- A Massachusetts vet- 
erinarian echoed, "The car handles like it 
looks: superb I” A Georgia textile manag- 
er: "I like the firm ride and ekc&Llent han- 
dling/' 

And a California electronics technician, 
who told us he'd driven his car into Mex- 
ico on vacation, glowed. "The four-wheel 
disc brakes ere fantastic. As for the Sus- 
pension system, all over Mexico no car 
could keep up with me on those curvy 
roads." 

Handling, though, drew more praise 
than did straight-line performance, be- 
cause 9.2 percent of our respondents told 
us they wanted a huskier engine. A Mich- 
igan manager wasn p t alone when he 
observed, "The Trans Am is plainly 
underpowered. I think CM ought to use 



the 350 VS, instead of the 305, and then 
they ought to add a transmis- 

sion / 1 [As it happens. General Motors 
likely will release the 350 and the Doug 
Nash overdrive four-speed stick in the 
near future-] 

Turning now to the Firebird's interior, 
moKt owners considered if outstanding in 
alt ways but one- A California secretary 
confided, “The fold-down rear seat is 
great for added luggage capacity. I don't 
need a ski rack anymore/' 

Hie flaw, of course, was roar-seat lag- 
room. A Georgia sales consultant com- 
mented, 'T always give my rear passen- 
gers the name of a good chiropractor/'' 
Perhaps, then, an Ohio shop supervisor 
was right when ha suggested, “The Trans 
Am should be a cwthsearer/* 

As for front seating, Pomi&C Offers 
Recarus in the IjSack/gold Trans Am Spe- 
cial Edition and contoured buckets nther- 
wi$o A Kentucky scientist told us, 
"There's more leg room in the front of my 
Trans Am than in most sports cars. and l 
consider the front seats extremely com- 
fortable.'" 

A Texas project engineer: "Good front 
legroom on the driver's side, but I wish 
they'd eliminate the hump on the passen- 
ger's floor over the catalytic converter,' r 

We sent out our questionnaires very 
early in the Firebird's production run, so 
some of our respondents {owners of 1982 
models) were less than happy with their 
cars' assembly Nearly 68 percent report- 




Fven mth the V8 motor, most owners felt 
the Trans Am was way underpowered- 



ed mechanical problems Of some sort — a 
fairly high figure. Most troubles tended to 
be minor, but some were serious. Fuel 
induction with the twin throttle-body 
injectors accounted for 20.1 percent of all 
T/A ills. Some of this was dug to tire fuel 
system itself; some to the microprocessor 
that controls it. Nor were il&ms like 
porous rear- axle castings and bumed-out 
headlight motors uncommon. 

When we asked for comments on qual- 
ity end workmans hip, 70.1 percent in our 
sampling rendered a godtf to excellent 
verdict. That'5 a healthy figure for an 
American car. A Michigan computer 
engineer commented, "Quality is excel- 
lent, with a lot better workminslup than a 
few years ago- It's a really tight car. I have 
(Please m rn to pag*? 152) 
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OWNERS REPORT: TRANS AM 

{Ogday^j M ag I5t) 

iq open j side window id slam the- 
hatch — Li's chat tight/" 

Little quality lapses annoyed some 
owners, though. A self-employed Colora- 
dan said, "Get rid of those tape stripes 
along the rocker panels I’m careful to 
wash my car by hand, but avian then, the 
tape comes off." And an Indiana insur- 



ance salesman sighed,, ‘Typical Pontiac: 
Good here, questionable there. The hatch 
roofs never have fit right." 

When we asked owners to outline ways 
to improve Ihe Trans Am, we got these 
responses. A Washington, D.C., attorney 
"Change nothing, but pay closer attention 
to detail." A South Carolina pharmacist: 
‘Td like better fuel mileage. I'd hoped to 
get 17 mpg. but am getting only I3. JF 

A retired Californian: 'Trt like to see 



the button on the console moved from the 
driver" s side of the lid, because whenever 
1 rest my elbow there the compartment 
pops open. Fp And a Georgia broker "Give 
the Trans Am a bigger gas tank." 

A Georgia pilot summed il up by say- 
ing, ’’The Trans Am is the most exciting 
fun car l F ve ever owned. Excellent han- 
dling, ndR, power and gas economy. CQH’ 
sidering engine size I n definitely a con- 
firmed Trans Am nut!" 1M 



SUMMARY OF FIREBIRD TRANS AM OWNERS REPORTS* 
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They Jove styling, handling, 
but want more power. 

A n Illinois salesman beamed as he 
told us, "1 can J t count the mini- 
her of times that people on the street 
and in. other cars have asked ms, 'What 
Is it?" L Who makes it?' ’How much does 
U coil?' 'Do you like it?' Or thoy'U say r 
What a nice-looking car!' J ' 

While most Americans recognize Ca- 
maras, Supras and 280-ZXs P not many 
recognize the Fuego— at least not yet. 
Fuegos still tend to look exotic, and they 
attract lots of attention, 

Most owners will tell you that the 
main reason they bought their cars — 
and the main reason Fuegos turn so 
many heads — is because they’re hand- 
somely styled. Styling persuaded 78.7 
percent of Fuego owners to choose this 
car over its rivals. 

Price came in second as a major pur- 
chasing influence. The prices Fuego 




J*M photo a: Bill Asha 




Interior comfort And quality of assembly 
earned much praise from Fuego driven. 



AfattCuiiti, l& tiler Four was WO anemic. 
Turbo owners rated performance higher, 



buyers paid, according to our survey, 
ranged from about 33,300 for the base 
coupe to Just over $13,000 for the tur- 
bocharged and fully loaded automobile. 
The unturbocharged Fuego stickers for 
$8 P 695 P while the turbocharged version 
lists for $1 1,095. 

It's pretty hard these days to Find 
auto owners who aren't sticker-frazzled 
end downright outraged at what they 
had to pay for their cars, hut the Fuego 
proves a notable exception. L, Can you 
name another turbocharged car/' 



A NATIONWIDE SURVEY 
BASED ON 1,712,217 
OWNER-DRIVEN MILES 



asked a Nebraska recording technician, 
"that lists for right at $11,000?" 

The Fuego' s engineering and its gen- 
erous list of standard equipment also 
(Ftoaro rum to page 154) 
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PIW OWNERS REPORTS FU EGO 

fCarrjtoufld frftirr oautr I5J1 

had a lot to do with convincing owners 
that they were getting a good deal, 

A Montana ballplayer commented, T 
bought my Fuago for its value, I paid 
Si 0,500 for the turbo, and that got me 
good performance, good fuel economy, 
comfort for four and visual appeal in a 
package for which I would have expect- 
ed to pay $13,000 to $15,000. I've had 
no mechanical problems whatsoever," 
A retired Navy pilot from New 




WsU-bolstered front seats roc.oiv&d high 
marks I hr comfort . evon on long trips. 



Hampshire added, 41 It's an exciting 
design— aerodynamic yet practical, 
with excellent visibility. 1 still find 
myself admiring the car as L walk away 



from it. I also consider the Fuego a very 
comfortable car: quality seating and a 
soft, smooth ride. Front- wheel drive 
gives good cornering and traction on ice 
and snow/' 

Owners of manual-trails missioned 
Fuegos reported fuel mileage at around 
£6.5 mpb city and 33.0 highway. The 
turbocharger didn't make much differ- 
ence one way or the other. 

The turbo package includes air corv 
ditioning, and that proved the source of 
some annoying mechanical failures in 
early Fuegos. Seems a combination of 
too small a compressor pulley and too 
weak a fan belt caused a lot of owners 
to gei hot under the collar. While an 
impressive 51.7 percent of Fuago own- 
ers reported no mechanical problems of 
any sort, £9,7 mentioned broken tan 
belts, and this Florida broker wasn't 
alone in his anguish. "The fan belt 
broke five times on my car/' he said. 
’This was two months before the 
recall. My dealer didn't get the new 
pulley and stronger belts until after the 
recall" 

American Motors issued the recall 
last July, asking its dealers to install a 
larger compressor pulley and stronger 
fan belt. For many owners, though, the 
recall came awfully late, A few appar- 
ently didn't even know about it because 
they were still breaking belts. 

Another nagging but less serious 
problem affected about seven percent 
of the owners we queried- "My car has 
always had an extremely irritating 
brake squeal," frowned an Ohio sales 
rep- 'The dealer insists that it's typical 
of all Renaults and says nothing can bo 
done about it." Actually. AMC put oui a 
sendee bulletin on this and most deal- 
ers should be trying to correct it. 

Dealer service was generally re- 
garded as good to excellent, with 68.7 




The only Complaull o wiiers had about the 
hatch was fctre absence of security co ver. 



percent of our respondents placing it in 
that range , ’’The dealer's mechanics 
are efficient/* opined a Utah retiree, 
"■but I don’t trust one of the service 
managers/* 

An Ohio engineer, though, had the 
biggest smile on his face as ho 
announced, "This dealer is more than 
exceptional. When I broke down on the 
road, he came out 50 miles round, trip at 
10 p.m. co try to fix my car. When he 
couldn't, he towed it and left me with a 
loaner- That r & unheard of nowadays " 

Urn fortunately, there's sometimes a 
tag in parts availability —or such was 
the case early in the model run. 

On the topic of comfort, we noted 
both pros and cons. An Illinois sales 

fFJeaisc turn Ep Wtffl J 



SUMMARY OF THE 1982 RENAULT FUEGO OWNERS REPORTS* 



TdulJ ini Lei driven 1 ,71 2.21 7 

Averpgi miles ppr galkwi- 
Turhctciidrpgjd , rfi.an^aJ 

in lawn . 215,3 

Long nips 33,0 

Noncuriw. manual 

an imvn . . 26.6 

Uituj Trips 33.1 

NocT-orbo. aucamaTtc 
In town 25-3 

Long trips 30.6 

Engine clumces 

Tttn&w-hanftfld 27.4% 

Namurbo^hargi^d . 72.6 

Tmuntisfikm show** 

Manual ftwo-spwd BZ.3% 

Aulismailir *ih-i3H^ -eapeted E7.B 

Why did you eJNHtt* this CAT? 

Styling 78,7% 

Price 31-5 

Botivrty S&.5 

Kahdliftg 3 fj 5 

Comfort . ..32.7 



Scylmg .... 


6s.e% 


Handling 


54 3 


Cnmfnn . 


45 6 


Economy . 


45. B 


Parfamarjce 


. 215 


Ride 


21.5 


Specific dJsldces: 




NO CdmpEfciflEi . . 


IB. 2% 


Scroeaky brakes . . 


15.9 


Xit\ enough horsajxwer 12 6 


Noi enough h undream 


13.6 


Peir-E and service 


105 


Whan change* wf*uid you Sike? 


Man? ho ad mam . 


10. 5% 


More hortsepower 


IB. 2 


No changes 


. too 


5quBfli-frD(» brake? 


5.0 


HdW tt'mch did you pnyY 




Under S83QO . . 


3.94s 


S3 SOI 39 500 


. 10 2 


59,501-310.500 


42 5 


S 10,50 l-tn,500 


2D. 5 


S 11. SO] -Si 2,500 


4.4 


Otw 312,500 


. B.5 



Esowaiflm 


43.5% 


Ckwd 


43.4 


Auflf&ge 


7.7 


Poor 


1.5 


Comfort u pm Lon I'fnmt Mtotx): 


LxLvlkfil 


BO.1% 


C«Kt 


LB 4 


Awags 


1 5 


Ppor 


0-0 


Ccm/wt OpirtbOiL treat aewtsl: 


EjccoILmii 


35-0% 


Ikod 


46.7 


Anrayp . . . 


15.6 


Poo T 


2.7 


Had any mrchamml cmuSLe? 


NO 


51.7% 


Y« d d - 


4B.3 


Whin cype of ? -rouble? 


Enginfl drive 


61 5% 


Brakes 


14-6 


ElMricA] 


92 


Fk^rn- repairs satis factory 7 


Y« 


65-0% 


No 


35.0 



DfaJnr mh-vkh? apiiiJun : 




29.5% 


OQ Qd 


39,2 


Awragn 


1 9,0 


Prior 


12.3 


Numb«T vr vehicles owned' 


This cw only 


34.S% 


Two tftfi . 


46.4 


Th/ae cats 


13.9 


To-, jj- or more care 


4.8 


MakH Of other cArt VWfied: 


Ffchl 


15.5% 


Chemifew 


13-3 


Oldsmobile 


10.9 


VDlLswegeft . . . . 


7.5 


Detfufi. Butck. AMC 


^•BtiCh) .... 


6 9 


Age disrifrutifln df owners: 


] 5-29 yuanf 


29.5% 


30-49 yeare 


49.0 


50-pJys 


SI .4 



Would you buy chid tnt dg-oinV 

Yes ■ 84,8% 

Na J543 



Spodfic \ikmm-. Wnrkmnmltip opinion: 

" FflrnpnL.sggJs might not «qun| I 00 .- due Ln rounding or inn .i fficinnt dn: n 
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He's got plenty of 



John Ruseckas has never forgotten 
how impressed he was, as a kid, by 
his thermos bottle's ability to keep 
liquids hot or caLd all day, regardless 
of the ambient temperature. Today, 
the Air Force officer, a navigator with 
many flying boons in bomber and 
transport aircraft, is spending his 
spare time trying to make she same 
principle work in other types of "con- 
tainers," 

Ruseckas believes that a vacuum 
induced within conventional build- 
ing materials — bricks, cinderblocks 
and various paneling media— could 
provide a new level ol insulation 
properties He's applied for patents 
on several modes ol vacuum insula- 
tion. Right now, he’s interested in 
selling licenses on techniques he's 
already tested: he says he'll deal 
with corporations or individuals, 
pricing licenses com mensu rate ly. 

To make a vacuum brick, Ruseckas 
uses molds that yield two separate 
parts with an interior space. The 
space surface is sealed with a resin- 
ous compound r and the air is evacu- 




Media 



Cable talks back 

While major cable TV interests are 
entering what experts believe is a 
shakeout period, small-scale experi- 
ments in "interactive 1 ' cable are dem- 
onstrating what the future may 
bring. 

In Peabody, Mass., a collaboration 
between the local cable distributor 
and J. Walter Thompson, the large 
advertising agency, has produced 
something called Cableshop. From a 
"menu channel," subscribers select 
from a number of short subjects of 
special interest. Aimes! all of them 
cue supplied Or underwritten by com- 
panies with related products. For 
instance, food companies might sup- 




nothing 



Huttcka* with fiberglass panel; She dial trl left shows near vacuum induced inside. 



a ted to a near-vacuum condition. 

Paneling and even glaring 
materials can also be designed to 
have a vacuum "pulled on them," 
says the inventor. It's a matter of 
placing spacers In the material to 
keep the i wo sides from collapsing 
inward, Glass isn’t permeable and 
would retain the vacuum indefinite- 



ly: Ruseckas has also been working 
with materials, however, which are 
permeable. For these, it's possible 
that sections of vacuum would have 
to be reestablished over time. 

The construction costs, Ruseckas 
claims, are not prohibitive. He sees 
vacuum potential lor everything from 
recreation vehicles to file doors. 




the cagleshop 

TIME 1ft \5 CALL S3Z-W2 

COPI HUAiai time cm 

00-S KRAFT MICROcoOKlhO NOW 44 
GH OU IDE Lq FOflD C AAS *JOW 14 

l?25 toc^ cabinet? NOW 53 

«0 ZQCmmQ FQ HMDS iftifl 44 
M®- i ASTtfl 5 S3 

JRA.i^A^DroU ££ ” 



Guide chanjie] shown a ached ulo of f«q!I*ltad ftlmi* 



port recipe shows or Kodak 
might sponsor a picture- 
taking clinic. 

The subscriber dials an 
access number, identifies 
himself to the Cableshop 
computer with his individ- 
ual code, and dials the 
number of the presentation 
he wanis to see. Then, a 
message guide channel in- 
dicates the time his mes- 
sage is scheduled and the 
channel on which it can be 
seen. If a program is al- 
ready scheduled due to an- 
other request, that infor- 
mation is relayed as well. 

According to Peabody lore, a man 
waiting for his wife to finish dressing 
for dinner dialed up a Ford Escort 
film recently and was so impressed 



that he went out and bought one. 

Meanwhile, in the high- income 
community of Ridgewood, N.J*. an 
interactive lest will supply 5QG fami- 
lies with hee computer keyboards, 
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Revolving preJab vacetSoii K^uu boa all utlljtl*! eonn+Ctld through fU central nuppaM column. 




Design 

This place 
really swings 

What's short on looks but 
long on vistas? A Dutch 
idea for a vacation cottage 
that is supported entirely 
by a central pillar. And 
while the pretab unit s ex- 
terior is strictly Late Foto- 
meri. its ability to revolve to 
face any direction, or even 
follow the sun, is a big 
plus. 

Stationary units can be 
erected on the pillar as 
well; or the owner can 
specify manual or motor- 
driven units- The top-of- 
t he- line version comes 
with a sun-lradring photo- 
cell to keep the appropri- 
ate side oi the house aimed 
at the sun all day. 



The design, by Dutch ar- 
chitect D, Voorhaaf, also 
features advanced insula- 
tion and heat retention- All 
plumbing, electrical and 
ventilating out/inlets are 
located in the central pil- 
lar, which is filled with 
concrete during installa- 
tion. The basic building 



material u sed Is alum mum 
sheet over Klege-cell insu- 
lation. 

A small cubic unit (not 
shown) and a larger cruci- 
form version (above) are 
being made available, as- 
sembled or in kil form, by 
the architect. The larger 
version, with almost 300 



sq. ft. of floor space, is 
about 122,000 assembled. 
Kil prices, based on indi- 
vidual spec ilication5 and 
orders, will be quoted by 
the architect. Contact the 
Architecktenbureau Bouw- 
huts Vaorhaar, Vermeer- 
straat 131, 3B17 Amers- 
foort, Holland. 



Alternatives 

Energy irom tired tires 

Kutrieb Corp., a Wisconsin firm spe- 
cializing in pollution control sys- 
tems, is marketing a process that 
converts old tires into energy. The 
company stresses that this not just a 
way of getting rid of ihe tires: The 
derived energy can be sold at a prof- 
it. 



According to Kulrieh, I he energy 
equivalent of a gallon of fuel oil can 
be recovered from eoch passenger 
car tire Ol average size. 

The key to the process is a stain- 
less- steel reactor chamber, called a 
py rotator, Inside the unit, lires are 
broken down without cutting, shred- 
ding Oi open flame, since the atmo- 
sphere is oxygen-free. 

The scrap rubber from Ibis process 
is degasified and circulated, via a 
closed- loop system., through a tube 



condenser that's cooled by ordinary 
air. Oil is then distilled irom the gas 
and transferred to a holding tank 
while the gas is compressed for pro- 
cess fuel. 

The company has impressive pro- 
jections of energy recovery. It plans 
to sell packaged pyrolators for about 
$225,000 and claims that the buyers 
payback period may be as short as 
two years. The Kulrieb Carp, is locat- 
ed at 430 Phillip Sh, Chetek, Wis. 
5472$. 
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Energy 

Big push for oil 

The U S. is awash in oil A ILS. geo- 
logical survey esiimates that 70 per- 
cent or more of all the peiroleum in 
U.S. oil deposits is still locked in 
rock. 

"U only we could push 4 or S per- 
cent oi this oil out of the wells, we 
could generate more petroleum them 
is expected from Alaska's North 
Slope ail fields and the wells in the 
Gulf of Mexico, '' says J. David Wolf, 
general manager of I he Goodyear 
Tire chain leal div. Until now, that's 
been a tall order, but the situation 
may soon improve. 

Goodyear has developed a new 
gooey substance which is supposed 

10 be the best trapped-oil pusher 
developed lo date. lfs a water-solu- 
ble, high-molecular -weight Latex 
polymer colled Wingllood- 

What supposedly makes Wing 
flood better than other chemicals 
that are used for extracting trapped 
all is its ability to maintain high vis- 
cosity after extended periods under 
the high-lemperaiure. high-salt at- 
mosphere inside many oil wells. 

Viscosity retenlipn is the key. The 
thicker the stuff stays, the more pres- 
sure it can exert against the trapped 

011 Not only that— the length of time 
an enhanced oil recovery fEQR) 
agent maintains viscosity is impor- 
tant. It takes months from the lime 
the substance is injected for it to get 
the oil to the welt. 




INJECTION 
WELL A d 



INJECTION 
WELL A 



PRODUCTION 

WELL 



Goodyear Chemical*" 
Richard Bauer 4 l#h) 
examines a sample of 
a new "oil-pus-her" 
Quid — WiiigEtaodii 
Diagram below show* 
haw polymeric liquid 
Lb infecled at high 
pressure* into known 
oil reservoir. When 
it permeate* the dll- 
bearing rock, oil is 
forced to lh* purlace 
via lhe main w&IEs, 






OHViftiG 

FLUID 




Aviation 

A ringer 

The ring- wing formal has 
been tantalizing designers 
of aircraft for years. One — 
a small-scale, remotely pi- 
loted version — has oven 
flown. A new design from 
Lot kheed-Georg ia Co., 
however, sweeps the ring - 
wing aft to where the verti- 
cal stabilizer, which is 
swept forward, can serve 
as a structural support tor 
the craft. 



A "'top rudder" would be 
incorporated in lhe vertical 
a lem en t to init iot e and pro- 
vide ' roll control- A full 
aerodynamic evaluation of 
other conirol inputs and 
the design's ultimate po- 
tential awaits the end oi a 
current (model) wind-tun- 
nel test program. A full- 
scale aircrall wing would 
weigh about one-halt that 
ol a conventional wing ca> 
pable of supporting the 
same load. 



Edsoot-. Eto&in N&liora 

Canlfibutora- Dwia*- McCLssjgage 

Schultt 
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Housing 



A wall of water 

Wood frame construction lacks the 
thermal metes ol masonry. which corn 
retain and reradiate the heat of the 
sun. There! Die, going solar in a 
frame building has often required an 
active solar system - 

Now there's something called 
Heat wall. It is □ modular, water- 
loaded. un vented trombe wall that 
brings the advantage of passive 
solar heat to the south- lacing walls 
of 1 ‘slick built s." ll is also usable in 
retrofits. And it does something few 
passive elements do— it qualities lor 
tax Credits, since it isn't structural. 

The Heatwall is essentially an alu- 
minum tank with five compartments 
to hold plastic water bags. Two peo- 
ple can fit it into a 2 X 12-in. stud 
wall, and secure it with eight screws. 
The water chambers are then filled 
from a garden hose and sealed. 

Glazing is done on-site, using 
standard PPG patio door replace- 
ment panels or ExoLite double- 
skinned acrylic plastic. Both are rel- 
atively inexpensive double-glazing 

systems- Heat wall units serve as 
their own mullion system for the 
glazing, so no additional frames 
need be built. 

On the in-facing side of Healwall. 
standard sheets of wallboard can be 
affixed with mastic then taped and 
painted to match the room. 

Poi heal collection, a black sur- 




Standard patio glass or Plexiglas fits 
Healwall opening. Unit i can be rel refit- 
led, with adjustments, to tramo homes. 




New Mexico home has a Heat wall an 
south aid* Sirin pa on lei t are Ear climbing 
vines thal give summer shade. 

face. in this case black chrome pick- 
ed to copper foil, is used. This "selec- 
tive surface" acts as a one-way mir- 
ror to heal Rated (or .93 absorption 
and ,!1 reflectance, it allows the 
Sun's energy to pass easily to the 
water storage, but retards ihe heat's 
reradiation io the cool nig hi air. 

Watei stores about 62 B.T.U. per 
cu. ft. /per degrees F. of tempera lure 
rise. The water capacity of I he com- 
paTtmenls in Heal; wail is calculated 
to get no hotter than the 9D C to 100° F. 
This seemingly low temperature 
range (for a heating system) is effec- 
tive because people surrounded by 
surfaces close to their Own body tem- 
poral me don't lose significant body 
heat to those surfaces. Thus, they 
retain their sense of comfort- The 
effective radiation from Hear wall ex- 
tends up to 20 feet from the wall. 

Tests indicate that one Heal wall is 
adequate to heat an average room. 
Three to six units can provide a 1 000- 
sq.dt. structure with 54 to ®0 perceni 
of its heat, depending on the climate. 
The solar -saving fraction of 54 per- 
cent is taken from a teal structure 
with six Heatwalls in the Chicago 
area. The 90-percent figure is from a 
four- Heat wall struct ure near Albu- 
querque, N.M, 

Heatwall was observed at the Los 
Alamos (N.MJ Scientific Laboratory 
for seven weeks starting in January 
1991. With average weekly outside 



temperatures ranging from 2B‘ to 4T 
F., the unit achieved a solar savings 
fraction of 76.8 percent. 

Besides the full-sized 4 * 8-ft, Hectl- 
wall there's a half- wall partner 
designed to team up with a Mar- 
vin awning-opening window, And 
there's a matching frame for a full- 
sized window ihal also uses the PPG 
glass patio replacement glazing, 
Heat wall modules can be mixed and 
matched to provide a southern expo- 
sure with a variety of direct and indi- 
rect solar gain, ventilation, daylight, 
doors and views. 

Full-sized Heat wails cost $795; the 
hall-wail is $630 and the frame for a 
direct -gain window is $97 (plus on- 
site glazing). 

For information, contact the Heat- 
wall Co., 5001 East 59th St., Kansas 
City, Mo. 64130, or Wayne Nichols, 
Communico, No. 2 La Vereda. lft i 
Santa Fe, N.M. 9750 J. *W 
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AIR CONDITIONING • SOLAR ENERGY • REFRIGERATION 



“GET SMART/GET QUALIFIED” 

BE IN DEMAND! 




Name. 



P Automation Electronics 

□ Color Television Electronics 

□ Of afting 

□ Bookkeeping and 
General Accounting 

Commercial Trades Institute 

A CoirtipondtfK* Irulitulion 

Depl. 1 10-213 1500 Cardinal Drive 
Little Falls, N.J. 07424 



□ Conservation 

□ Locks mithhg 

□ Legal Investigation 

□ Insurance Adjusting 



Address 

Cily . Slate ______ Zip 

Rhone ( ! 



You Can Be in Demand! 

When employment conditions get bad i| is 
usually the leasl qualified who are hurt first 
and they usually feel il the most. But it you 
learn a valuable hade you may be one of 
those lucky ones who are working and get- 
ting good pay besides, You can be in 
demand by taking the Commercial Trades 
Institute home study program in Air Con- 
ditioning, Refrigeration. Heating and Solar 
Energy. 

We believe the demand for technicians 
in heating and cooling Held will continue 
10 grow dramatically. More new Systems 
are being installed everyday in homes, 
cars, factories, offices and shopping 
centers These systems must be installed, 
maintained and repaired. 

With C.T.I. training you can be in da- 
man d too — either owning your own busi- 
ness or as a highly paid technician with 
industrial, maintenance, and construction 
firms. 

Join Americas Top Wage Earners! 

Because of the increasing demand and 
the tack of trained people, the earnings of 
air conditioning and heating specialists 
are among the top. It is estimated that 
technicians in this field are earning more 
than 50% above the average hourly rate 
of other production workers. You can join 
the top wage earners through the C.T.I. 
home study course. 



Best Course Available 

The C.T.I. 77 lessons cover every phase 
of this important field. It is the most com- 
prehensive home study course available. 
You learn at your own pace, in the com- 
fort and privacy of your own home There 
are no classroom schedules to be mel or 
to hold you back. 

C.T.I. Gives You Two Big Piuses 
First, you gel 20 big job-oriented shop 
projects and training kils. These are prac- 
tical projects which give you hands-on 
training. You do work and projects just as 
you would do them on the job. 

Second, you gel everything you need 10 
build a complete working refrigeration 
system: you assemble the system, you 
pump il down, charge it, perform experi- 
ments, check lor leaks, and; trouble shoot 
it! Tools you receive include: voll-amp 
tester, flaring tools, tubing cutler, torch 
leak detector, charging lines, gauges. 



motor tesl cord, and many more items thal 
you will use every day on the job. There 
is no extra charge tor 1 his professional 
equipment. The equipment is yours to 
keep and use. 

You Benefit From C.T.I. 's 
40 Years of Training Excellence 

Lessons are provided in simple slaps with 
easy to understand examples and clear 
illustrations. 

You learn by the 6-siep system. You 
read ft, writs it, repeat it, do it, send in 
answers and ask questions Bolh your 
mind and hands quickly learn the skills 
that put you with the top wage earners. 

Mait Postage Free Card Today 

We will mail you your information kit at no 
cost and no obligation. You will get the full 
story on your potential for prestige, high 
earnings and security in faci, you can 
become fully independent for the rest of 
your life if you decide to sled your own 
business as 25% of the people in the field 
have done. Remember, today, skilled 
technicians can and often do Out earn the 
college grad. Put yourself in the picture by 
sending for your NO COST, NO OBLIGA- 
TION, INFORMATION KIT today We will 
mail it to you and you can be on your way 
to a well-paid, satisfying, life-time career. 



If the coupon is missing write' 

C.T.I. Air Conditioning, Dept. 110-213 
1500 Cardinal Dr.. Little Falls, N.J. 07424 



FORSMMEDIATE ACTION CALL TOLL FREE 

(800) 526-0890 

(800) 452-5757 in New Jersey 

No salesman will visit your h-nme nr place nl work. 



□ 



FOR YOUR FREE BROCHURE 



Air Conditioning & Refrigeration 



Other courses available. Check only one. 






Melt Metal! 

Pour your own castings! 



flmaytng Twfinlml Books... 

DiKovar the mast i*riarfc abla rr □■larder baakjT®?* i Yqu~U lind 
h v ni|9tf di Of ynH. i*duBVi*l hindbfc&ka. papBrba*;ki. rapnrta. and pri- 

v nlflly pubiisTisc: papar .1 on windmilla, rn«h*n*, Ifllhti. milling m*cJMi*F. 
P^sctnt: fTKrtEJi indu^i-isl *nd uiDb^ki hytftaulic*, Foundry hoaki 

or all type*, pflcchol Flails, tv. akctre totfkoprilc flB^knirfl, 

md mucsi. much mwel 

Ttii* is NOT a book dub pj*t Vt* u*r^ bf*t oaak-t tfi« b*sl 
publiphff*. Br^v on tY -«tL|E you wf*nE. when you ^1. EflGh puhUCBl^fl It 
futr*mMdl 

Build a lathei a windmill! 

6uAJ * pfrc*iibn IdIFt* without posY-nr tods For abaul % 5G. It's Vu*l 
Soe now ow man built a prvharfu SivoniLri iwindmir Otkovw t*»e original 
Stpnl#y 5'««mvr dgWi -41 G«nw v*&4Hbl4* Pft cfWniualp in eh* dnij t>t 
w-^i«r l Bu4d radios Ihat wo»K (or IfwI Make soapl Tftn hidos! Sf'nGfcfc 1 
maptF Stprt a milliard** bupin*w^ 

Hu'-d • eK0l«AAOfi*l quality thn«E mecs 1 br*k«l B u- = :■: : jigs *ikj i Kiuree 1 
Design and butfd ■ pawnrlul arc: waldir! Laarn haw to nun Ehm pT-oia 
mots** on Binflifl phai^i i*afn about BMern&toi BBcreis 1 Discover & re- 
n nrknble 2DOO page machanicil anginear's handbook Repair diasal an 
gm*tl LrtiSrfi ely^truplaiii gi flufh y^jr CV &-> ty^Odl Mfr** *Odi 

pop 1 Maka and rocycla loalsl &n a blacksmith And on, and on, and on.. 

Writs Fgr your tnypry *r T&* illtdl jflm-frt6**d OF LIfhJb**'* 

Tachmg^ Books. c*t?Uvg Sand £ 1 .00 OS A CAN H ft 3.0ft fo*aign airmail I 
:g -cgvar i|rai elm wehq* and handling 

Wo oHw rj-.*#kty ?nd pnly gua*Hy. Wh*n you ortfer. you you'll be 

goulng rim b*B1 book* lYftrffltif*. D-itO&vfei l0; -rdurselF whnl vnJ VE bean 
mining. Wriie lar a catalog lodayl 




LMfD hOVr yOu Cfih lui:< Sh OM pai> and a 
btawor into a powarful Fifnaca that can melt 
alpm-ium cant and icrap. poi msial, and 
brna-s. Wo bu-U ooa lor abo.:i 1 1 tti Ui*k 
giccaty not* cnarcdai Tub! p tx* lusidti 
faiEings 1 It's easy and ralaEivaly s.Tfn Cati 
wprkt i?f an mectuin* pant, at itamt Foi 
sb-« ! Write Ibdiy For a calaldgl 



Lindsay Publications Box 1 2-JS Bradley IL 60915*0012 

I ^Send a catalogl I've enclosed $1.00 ($3.00 foreign airmail! 
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street 

city- 



state 






FULL-SIZE FURNITURE PLAN 



ROLL-TOP 

DESK 



Just like the one Grandfather had, Authen- 
tic double pedestal de&k30 ¥ doep. S2^ wlcte B 
3 UT high. Roll-Top Unit adds 14" lo height. 
Boih singfle curve and douWe ourve lull' 
size profiles irteluded, You'll: icsve making 
It You'll tove using it Adiis luxurious decor 
to any room, A woodworker's delighll 
Plan #133 (Double Pedestal Desk) 59 00 
Plan #149 (Roll Top Unit) . F . . $9.00 
Compioto Deak Plans „ . . $19.00 



Catalog — *2°° 



Over 170 drffersnt kill-size prolessionaL 
Early American, English, Mediterranean, 
Danish Modem. Chairs. Hutches. Cradles, 
scores moral Your remittance refunded with 
Send today. No woodworking shop is compile 



FURNITURE DESIGNS, Dept, PD 13 
1 425 Sherman Ave, , Evantlon, 111 , 60201 



Merry f lirlsima* and Happy lWa#nr* Hunting 



lindh J:aniLrtr>’ I. V.VHii 



ThL* iicoMm WlliSC 1 * F.kctnnralm irffcrH- JLn 
jjC f h*’ Ttn 1 1 i vn 10" luiv m*- 1* r*fVf 1* I tfl 1 1 w I L]i 

It # wn finest LiLCba] dclcclyr^: ttLKMJrEll. 
fl(WKIII> und 2. (Mtitr I I ring 

gifts fnr 1 he WQO}t> ilkd t k S ItxKiScrtuM £1n- 
ri ruffle nl*. Me ini il-; ItflnrH ihnln" fpnEtLNtk- 
rjuEtb>jf lusFiblrs—Jim unct |j mt I rwhlC — T^T 

Tbuk- r&mlly. VlilTF'V FLtt t I3ir, ?*w. 
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PM OWNERS REPORT ; FUEGO 

manager observed char, "A neighbor 
complimented my Fuegq's ride quality 
compared to his 19 BO Eldorado. And 
there's plenty gf rear-seat room, too." 

Lack of headroom is a complaint we 
heard Fairly often, mostly from owners 
of Fuegos with sunroofs. The simrqof 
ceiling rests lower than the convention- 
al roof, prompting a Georgia deli clerk 
to note, ' The seats are comfortable, but 
they stand relatively high< causing tall- 
er persons to slouch. Even so r l feel the 
Fuego is Lhe first car of this type thac s 
really comfortable." 

When we asked for comments on 
quality and workmanship, the praise 
fairly flew. Over SO percent of our own- 
ers rated workmanship good to excel- 
lent. "Solid all the way,"' is how a Wis- 
consin high school principal put it. 

\n the overall area of handling and 
performance, a California naval officer 
wasn't alone when he suggested. '1 
wish Renault would junk those TRX 
wheels and tires Why do they have to 
lock us into mediocne-handJing tires? 
I d rather have Pirelli P7 S " 

Hut a Minnesota graphic designer 
also wasn't alone in stating, "Maneu- 
verability is fantastic. The car comers 
great. Unfortunately, there's not much 
pickup in first and second gear." 

This last comment concerned a car 
without turbocharging. In all. IS.? per- 
cent of the Fuego drivers we surveyed 
agreed that without the Lurbo. this 
engine needs some other sort of boost. 
Several suggested going to larger dis- 
placements and even adding a coup] a 
Of cylinders. 

More horses, headroom 

Whatever other imprevements own- 
ers would like, though, more headroom 
and more horsepower topped the list. 
Thess suggested changes, in fact, ran 
neck-and-neck in our survey at about 
16 percent. Other urgings included 
adding a security shade w the rear 
hatch and moving the horn from the 
steering column to the hub. 

The Fuego isn't a controversial car, 
and the great majority of owners 
agreed that ifs a very pleasant one to 
drive and live with. A sheet-matal lay- 
out man from Illinois struck tha propar 
chord when ho wrote on the back of his 
questionnaire: "'I really can't say 

enough good things about the Fuego, 
My wife always says I’m too fussy and 
pick up on little things, like the loose 
stitch in our Lincoln's glove-leather 
upholstery. But I find only quality in our 
Fuego. It's designed and put together 
better than any car we’ve ever owned, 
and that includes the Lincoln,, a Toron 
ado, a Cougar and more. Plus, with the 
turbocharger, it r s fun to drive. r " M 
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LOOKS 

AT... 



Easy-to-install 

weatherstripping 

Wofiderairip is a Mylar tape thai offers 
a Simple, effective way to prevent 
energy loss at windows and doors. 

Install Wondersmp around openings 
by preying The adhe si vu- lacked half of 
tape behind the stop molding. (Window 
and door applications differ slightly; 
see drawjnq.li Thun, told laps over into 
a springy, lengthwise V shape. 

When the wind blows into the seal, it 
presses the Free half of the tape tightly 
against the apposing surface to seai 
even the smallest tracks, Its flttaibiliiy 
allows the My tar to conform to Irregu- 
lar surfaces 

The only tool needed tor installation 




Mylar tape is pressed onto sfc^i molding 
and thfiii fold&d over to form a 




is a pair of scissors, '[lie maker guaran - 
tees flexibility, adhesion and resistant!' 
to both abrasion and Temperature 
changes for five years The to-in.-wide 
tape comes in white and brown. k r s 
about £S lor a 34 -ft, roll. Shi for a 3f> 
yd. roll From Manro Inc. 2040 West 
3 1 Gth St . , C In vela nd . 0hio4 4 102. — H. TV 



NEXT MONTH IN PM 

■ The car Detroit wilt 
build in 10 hours. 

■ New boats for S3. 

m At last— how to get 
a good shave. 

9 Countertops for 
your kitchen. 



iUBieapPTI-DH -ILHVICEI \ a u V -j\Mt Alc^birvi - SI U( r rfamF- mli 
>. (him PM i'ipl I rim ii.r ivi-lri -r n cuMphrfv I t k >l[ rTfr'-^ll fiqli 
r-. nplh.wi urdnr 'i -nl'-r I hIhi T.ii h! Iii>t-:'i': 'if ihai a-* t" I'l - "- 

■. L-Jp Lbr- Rtp' -Til pi. dpIjYfPJ.- Li> Lbc E'm^J .1 Srn h! f WlCillil --I 1 . V? 
1-rt-nlYr -rti-nk? . rr r -r HimK ivopunthH L-jruiut briLcmi:. you “'ll W 
p- 1 1 . 1 1 1 rrl I r. -LiS : h :l nf I h- <■ -uv iIuLi' LhuL 'A ill Ijv^iil >VUI pi|i 

tk»n 'j.',l h .i ro^npal fnc inj. fiiUtL-r inM.riMth>!i* ■ ■ ■:! "i>-i' r ii' i-r 
tviirvrh.ir.jf: yimr uedi r. U-3dlih >? tail riiwh br iji ,\~ 

UviIi^ii:.-, ] L .I r Hut l"^* 4 . i*r* «.-i n, r . - ■ Lill 

Hlhrubl ^'iiu h 6V# am:. |j I -■ 1 1 1 will yiisir pu’ii'-T'iHiiMO, pkp-**- 
.nlr Jnnii HxiVIIl I ItrrvHIrr Srri>:e Ik.'piifti-I.^M'nl P:i|iiL|fiT 
ilrL-Hidii-. n. h. 5 IL H-i I 4 HI. I bn J|i.im--i I-:** 'hI.I.'iM. T*' *-'>□ n 
ifUhStJHrt If-mOr. .-rwS'--*H Y”«ar n'H-li'lE JpiM H'linn wrilinir 

:u ii ■ nr will’ll Einrwiripr your ^uuktiiiEmid 

i!ftk-l> n*ll^t b* HttWIttl #1 lh>**L vmhM siwti prior In 

mpirjLion sn mmu it iuntunsH ptm^ir* 



P.O Ba:n KUfiQ Main** Ipm &M50 

\ / ^ | art* wjptf 

Y I” f m V sutHcriptioP If 
1 1—1 ^ * POPULAR MECHANICS tor 

□ 1 yeai $11.97 

□ 2 ytars $21-97 

Payment or $ is enclosed. 

Bill m 

-tniE^J bgr* 

N™ = pnnl“ 



Address 



C#y $4ff Z\p 

Yquf fir?l wpy will t>e on its way 10 you in tin 10 
twelve weeks Walcn lot it! 

A nuOlicaliqn of the Hears? Corporation 
Ghar^t Lfdrr* U? publisher's KCepLarce 

lAbth* w-ply in U 5 4 PiKws^ans only Cared 

0r:-n -affiififi pi-Kj&L u-ilC«i KMtuHi ) 



CHANGING ADDRESS? 

II you re planning mo** pltase tot us koow al 
leasl e^ghl weeka ImIm changing: y&ur address 
Attach ftjfrenl address laM a^d HI <n your narr^e 
and your ne*- address. Tills will serve Co msura 
prompt sejviw on yogf subsaipiion 



Sififl *14 \*m wi9i jcvi rwn* 

and nm abtf'tts In 

POPULAR MECHANICS 

P.D. BCs I0QG4. Dea Mdnti, ho*j SC3S0 
Dr till (Dl-l-lrte 8DG-Z47-547D 
Susr gl Iq«i rvii4ti^ tin- QW-S321Z72 



NAME 

NSYY ADDFIE5SL 



I Plea a** s&onrtj 



City state Zi^COoe 






Lip loettk on tluildifiO i-O^r b up in 

unlike* RMutiful Mnnlflrev Dorn*ia d&S-iC h&(ru> 
aiEt are e^irgy plhcjonE lY^bcl-evablv 

lirq^ig parinqua^e r^iSianE. and 3*5/ Eo *tHMT.blt 
\r. sf-f-C-'-al IPDln nr shilla- n^ceg^aiv Oj j ufiiquG 

buildi-no-iysre^r fnakes hamc comflnjci'.-t?is 
a <T4idlily lap ine ndvice 

Monterey Oomei pre-C-ji. -coi^-c-rxKid sfirll pnc.^- 
aoes siiPt at UDdB+-s up w 3 500 eo Ji 

Send i’l'i -kui ? ■.CiUng -ldIop Cdlii-'uu 4 

ov+t M fitcr-riHed pajjfls >?i heauiilui flrr<ndB^e 

hpmt5 

Vyrii? Manhipcji Domei. the . 1T6D Chicago 

d»p5. A cn Whenlli. Ciiir. Sill? 



D HifirJft m* your 90 me CATALOG I PLANS 
H O DM CnclDH-d If M .00, Intludad, 

□ AIM wnd r «Ji A$H MBLV MANUAL l« ifi JHI- 

HOfWl 55-00 

NAME 

ADDAE5S 



CITY, STATE. ZJP 

U|.l Tp; M DNI tut T OOWES. IttC. 
1 rill Chicago OtpL. ACM 
RrrtFild*. C*IH 



k_. 






Stl 



Our iww 244 pa^eCiMaJiJjt is filled nuc 
just with pictures ufpreai hand and pwer 
i!«jis. but carefu lly wriicen d«rtaiEvd 
iJLtiif rdliuns arid rELi^rtmicEidal k?n.s fmm 
cnjftsmcfl whn've sfvnir much of their lives 

making, usin^ iifid ustinf; tcxils. 

Vnu'll kntiw whai iht^ k and feel like, 
and van'll know htw fit juiur needs. 

W'l- ht liti'e ^tti're mu [he 
craftsEnirir So why should we 
give uhj .id average caialng? 



CwmE^wkCLL. d™*. 135 
161 Avt. iff Aiiwn^ aA, nLY . INl V liXlLT 



- Hmx sm.J n^r ywt £44 S k^t l^jUi.h 
' T-noh, nuihireq-' and accci-MiCM'i Eralincil 5 VJXN 

; Xmn 



Build this beautiful' 
Dome Home 
by yourselfl 



E n joy su per at to rda bie payments 
and low energy bills 



Turning into a better 
craftsman can be as 
simple as tu rning the 
pages of our new catalog. 
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SOTZ GARAGE SHOP HEATER 






* PRODUCES MORE HEAT THAN 2 Oft 3 
HIGH PRICED WOOD STOVES 

* TREMENDOUS RADIATING SURFACE 
AREA GfVES YOU MORE HEAT WITH LESS 
WOOD 

■ Airtight design end drtjfl control en- 
gineered to limit tiro amount of oxygon 
entering stove for controlled, sole, effb 
cient heat. Prevents overfiring so drums 
carTt burn up. 

* Use of draft eonProf allows you to heat 
large <x small areas Basement instafoa- 
tion heats your entire home. Great for 
your garage, workshop, or cabin. 

■ Top drum squeezes 60% more BTU's 
from heat normally lost up the chimney. 
Heavy steel Mi bolts together quick and 
eo5 y 



PBiCI 



DELIVERED 



FACTORY 



TO YOU R DOOR PtCiC U P 

3C-Gal, -Bottom f».W S2S.*5 

^5-Gal-Bottom *3**7 $3496 

Top Ktt fits both $ 10.97 $1 7.96 

VISA AND MASTERCARD RUSH ORDERS 
CALL ‘I-.900-321-9S92 
(INSIDE OHIO CALI 1-2^-236-5071} 
or SEND CHECK Oft MONEY ORDER. .. 
Sony, no C O D J S 



* ALL MODELS SAFETY TESTED TO UNDER- 
WRITERS LAB SPEC BP/ G0SSEP ENGftS 



Burns ever 24 Tioufj. 

SFEGIFICAttQHS; Door, dooi From# Hue cert at dfnft 
■WJnflrgi, ffTtflrrKfl dtoO channel of H QO S'frSI l&g£ l/fl 
rtngcH Ka-th catoh of 3/ifl -n steel nut* rnd 
Too rjiuT' CGnnccioi Jiorfles ppe Qsy&rTYCHv A 
re HingtK ackers i\jtj ord tafli 

5S &<I itiive ht» KING ?J?F \Zytt diaUGno docf openirg. 
30 &□! Stove b£ri V. rmipH ■:,*>:.* 



* 34.96 

* 28.95 



5 *-Gol. 
bottom- MF 
iactoiy pick-up 

lOGol. 
bottom kit 
roc to ry pick-up 



Kit converts 55 gal., or 30 to 15 gal , drum 
(not supplied) mto high capacity stoves 



Patented INTERNAL DRAFT ChANNEL-A 
entering top draft control Is preheated 
it is. drown down inside of door and 
sucked into bottom ot heater with a fur- 
bulent action, mixing with the wood 

gases. Thes „ „ 

Patency. * 



SPARK- PROOF DESIGN Because oi out in- 
ternal draft channel, hot sparks cannot 
jump out of heater as in others with draft 
strosghr open lo fire 



GUARANTEE, u* ire sor? k i qi olh 

h (withr* era vear: you don T ogree ft QuttftHlCimf g ny 
vfcKJKJtwotor money can txjy v f witt^n I O yeeril if IN* 
kir clocks stares w b_fp*. up year money wJI tie re 
incUdna 1 ^pomo changes We fiavs been m 
doutchw 2* yeaf s to bac k it up. Wit© tor free intr." motion 



Satl Corporation. 1364^ Station Rd , Columbia SlalEon.GH 44026 



NOTHING TO LOSE! 

Unbelievable! That's the only way In 
describe this stove. T believe Li's the lust 
one 3 ’13 ever need I purchased on Allan La 
Woodsman three years ago and literally 
blew it up. Then \ taught a Shyniindoah.. 
1 couldn't regulate \t and when I did it 
was ;j wnffll alligator and wouldn't give 
heal. Then ] decided to give your barrel 
stove a i ry U had nnlhing to lose!. This 
single barrel: give* const on L even beat, 
uses less wood which are oak slabs, and 
only needs tending every eight hours 
while heating n 2.000 ft old Victorian 
home. E have assemhlad tour strives for 
friends who are as pleased as I imd arn 
rending for nw fifth kit, plus a Lift-n-Saw 
and Wood stove Tonis. . , 

P. Malhewson. WiLEimantic, Ct, 

WILL BARRELS BURN UP? 

Hease send your current catalog £i* 1 
have 2 prospects for Home of your healers. 
E have been using mine since 3 97K and am 
very well pleased with it. Everyone that I 
talked to around here *aid it would not 
work, that the barrel would burn through 
in no lime ai sll. Well if that is the rase I 
wonder how they would explain the 
original paint nn the barrel that wtis on il 
when 1 got the barrel. Thanks again for a 
fine product 

Gera 3d Folk road, Miller&burg, Fa. 

BULLISH ON SOTZ! 

I. . r ^jyrchared direct from your Factory 
your two barrel stove kit. I false English 
Bulldogs professionally, and I have a 
keond made in an old farm barn. It is only 
parity insulated, having crumbling 
cement walls and s nine fool reding It 



efts! me over S500 Lo heal u 40x40 ft. 
room in it last year Using LFgas. We jus l 
went through a cold snap thu first week in 
I>ec. and I am very pleased to tell you that 
thanks Lo your stove kit r the two LF gas 
heaters never gol off the pilot. The day I 
got the stove running, I threw in a couple 
of good size chunks of oak. set the damper 
ni about half open, and making sure L h e* 
fire was going guod, 1 went Into the house 
for dinner. Returning to the barn about 
one hour later, I found all tuv dogs pan- 
ting from the heal, which was about 90 
degrees. T can't imagine how much heat 
the stove would give off if U was full of 
wood! I have found that now I can give 
toy dogs adequate ventilation without 
worrying about &S& going ouL the LF gas 
flue. Your barrel stove also out performs 
our enmbi nation Heart Ejf the Home L'on- 
hs nation wuod LF gas furnace in the 
basement of our house. 

A. It. Peterson, Plain view, hfn 

SPORTSMAN'S CHALLENGE 

1 have easily split several cords of fire 
wood consisting of white oak. cherry, 
poplar, and maple, all with amazing speed 
and with minimal physical exertion. I've 
even participated in a "Sportsman's 
Challenge" against a hydraulic splitter, 
against which my.. -maul proved much 
faster. My only regret is [ have now sold 
Lhc maul Lo the owner of the gas powered 
hydraulic splitter, who was completely 
amazed by its performance. During these 
times of phony advertising and cheap 

workmanship, 1 am infly thankful to find 

a firm whes is honest and sincere and pro- 
vides quality products. 

David A. H&jnacki. Monroe, Mi. 



WIFE'S DELIGHT! 

- ■ - Your pu hi teat ion moved me to try the 
' Barrel" stove. Ever though I’m new at 
this woods! o ve busihass, I’ve built a 
barrel stove, put up a good chimney and 
have l>een burning since early Sept. . My 
wife was delighted lo tell l be nil man thsu 
our tanks are still filled to the top sine© 
our last delivery. We have already saved 
abouL srioo some odd dollars wiih ibis 
new installation. 

H.J. Ramirez, Parksville, N.Y. 

SOMETHING’S FISHY 

l will start off by saying your barrel heater 
kit is the best investment 1 have ever 
made... My brother has □ Fisher Stove, 
but he says he's getting rid of it and going 
to order a twO’barrd kit from your Com- 
pany. It’s very seldom this day and time 
you truly get a bargain, and aa \ have 
told everyone ground my community, 
your barrel kit conml be matched. My 

brother, he has bragged about my stove 
every time he comes around... now that hv 
bps your kit, he's advertising his new 
Fisher Stove for sale. So thaL shows you 
how good your product really is.., we are 
spreading the news alioot our satisfaction 
From your products. ILS. Every edd night 
I give thanks to your company. 

Canie Ai&xander, Bristol. Va, 

NO GAS PAINS 

Your 551 ED D kit workfr great. The gas 
furnace ha*n r i come on since the wnod 
burner has been installed, and it heals the 
whole house. J<eep Up the good work. 
P.S Thanks for your fast service. 

Don Buckner, Mineral Ridge, Oh. 




Tiger Eve Bing- 



Surplus JEEP 
SB50 
FQB 
Germany 

Can order one 



MAIL FREE SAMPLE CERTIEICA TE - Gef Full Facts 

How to start your own big profit 
HOME IMPORT BUSINESS 

r 9422 fl MY PLAN STARTS Y0U FAST ” Shows * ou h0 * t0 

jJHPORtS] Buy Below Wholesale 



Ecuador 

Orion 

Pfinrho 



MEN-WOMEN. ..Turn Spire Hours or Full Time into INCOME! 
DISCOVER PROFITS OF IMPORT! My Home Mail 
Order Import Business Plan guides your every step * . * 
it is based totally on my personal success* Shows how 
to deal direct and cut out costly middlemen. * ,so you 
keep all the profits! I do the "hard work** for you . _ , 
by traveling the world to find dazzling ^first time of- 
fered” new Imports* The actual sample I will send you 
Free i$ typical of my import discoveries. You can pick 
and choose from more man 24,000 products. Deal in 
one product or 1000's. Buy below wholesale. 

YOU CAN START IMMEDIATELY. I arrange free 
membership in exclusive International Traders organi- 
zation * * * instantly puts you In direct contact with 



stereo 

PLAYER 
Miny Moditt 
Brlmt 
WhulHili 



START WITH 24,221 
PRODUCTS! 

Many y-Ou can buy One at a 
lime Or Dfder in quail tify. like 
one LCD Watch (9 ppd. or &Q 
for $7,96, MOPED $265 FOB 
or $220. for 200. New govern - 
mmt ruling make* itiGUttntfa 
of impart* free of any duty 
whatsoever. You dear direct 
my Inlernivtinnal Traders way. 
Cut duI greedy U.S- ipectalty 
mBrohandlw middlemen Real- 
ly deal direct. 



Metaf Detector 

mi 



Cauette 

Recordpr 

S12.80_ 



ftHf 0 TIM Bidi 

Uiny Stylsi 



B L. Mall ingar/The Malllrcger Co. 

6 100 Vanol Ave., Dapt. £2251 
Woodland Hills, CA 91367 
Sand FREE REPORT. “How to 
import and Export” . . . also 
actual Fra# sample Import. Every- 
thing you send me Is mine to keep 
without obligation. Show me how 
I can start a profitable home busi- 
ness of my own. 



Electric 

Razor 

S 3.70 



IMPORTANT 

Your Initial* must 
appear below to 
! Qualify for Free 
sample Import. Be* 
cause of high cost 
and limited supply, 
I hereby agree to 
limit my request 
to one, and one 
ONLY, Free sam-, 
pie import, | have 
not previously re- 
quested this Free 
sample, l am over 
I S years of age, 

initial here 



PERSONAL GUIDANCE! 

I believe in giving you my personal help! 
Regularly l meet IX Members at regional 
closed door Seminars across the country. 
You will be invited to these meetings. 

1 0OO'c more dazzling products v ou can buy DIRECT! 

Walkia Talkie Cigarette Lighter 

Golf Balls Beer Steins 

Baseball Glove Rifle Scope 

Telescope Phone Amplifier 

Electric Calculator Movie Camera 
Sapphire Ring Fishing Rod 

Spinning Reel Swords 

Radio — Black Forest Clock 



Address 



State 



CLASSIFIED ADVERTISEMENTS 

Hale: 15,70 per ward payable in advance each insertion. Minimum ifisedfeon ten words. Bold lace capitalized wards — $1 .00 per word -additional (First 
word set in Betel Face at no extra charge, Zip Code F fee,) The next available tssue to place an Advert aement in Americas No. ^ Classified Seclton is 

MARCH The closing is JANUARY 3rd 

Send remittance payable and order to Popular Mechanics, ATT.: Hitelepard £. Kappel, Class, Adv.„ Mgr., 224 West 57th Slreet, htew York, Mew vprR 
1O019. Phase indicate Heading under which ad S& to appear. As a consumer service and in cooperation with our mail-order adversers who use post 
offiDB box addresses for their convsnience in handling yauf afds*, Popular Mechanics maintains a register of such mail-order advertisers COrtiflinirtg 

their oomphle names and s!?ee* addresses- 

Advertisers using R.O. Box number must furnish complete name and street address for our records. 

To avoid delay in the publication of your ad P please send descriptive materials or sample literature whh your request 



AUTOMO BILES 



HPG INCREASED up to 35% wr rt. mw vjp^nivr 
R*erfy w urN 54fi90. pla^s $&jMK MFG, Bd- 1E3P. 
Wcrtrirop Hartwr. N. 6G09& 

VIDEO tape m-ie Street Rod Slim. BbiWhS~Ui.SC. 
ftm! 42B381 SacrBffwikj. CA 95S4Z VUsaAiC 



^aOPAN£-METHANE-fUTUl¥Al CAS Co**™™ 
CABS-TrtuCKS^HM.kj YQurw-1 thousands Satisfied 
UEEHS!! WMr Fi*m.Tig KPU. W, NY 

1343B 



SAVE GASOLINE! I BypUA pellutiM dev-L^s - - MBHy, 
rewwwttyr Poaco lflB-1), LadrangevMa, NY 12540 

FHOPANECASOLINE DUAL-FUEL AUTDI 

Wens and In^njBEiion®, Farts Seufeef, Only Al Q.OQ! RDA, Bor 
a?3. Co nra d. MC- ^ 

HffiK NUaaga Carburetor* Free Details, Bop 88, Draper, 

Ul&n S4MM5W. 

PLASTIC COVERS Igr «d r^dun m^TsPt 
CUL PRICE. *29.50. Cfrmrt, Bom 2184. KitfJtetog, 0hia 
45429. 



TRIPLE Van* MFC Gasoline Vapons*. Flans. Krfaw. 

R2PU, Bowing Green, WO S3S34 

ENGRAVED DASH BCAHD NAMEPLATE hwi^ling YCO! 
Car toaigr^a Specify Goto w StNar Octof Send 

J4 .CC Whin En^TBfing iraftryclipnf Tg $und*i>cp Cngppvma, 
Box 91 S, Riding, PA 19603- 

“custom Trim K*i 1 FWl tttve MC**^. CUVS 
AiA0QF*f*iC3, FJQ. Bin 4724, LSflSr^fl, md^rtA 47903- 
S.A.S.E. 



AUTOMOBILE RETLfNING FOR MAXIMIZED ECONOMY 

SlmpMted iscfimqu^ ihwh MPa performance greafly 
DETAILS Fl«tt TKhrwing. Bp* 1$0W. Pr^lH&n ! MJ 
0B54Q. CALL TOLL FREE (890) 526-0907. JftKfirdrtgi. 

NEW STEEL REPLACEMENT PANELS, Muedi, Fundr*, 
Gnltea and Burvere tw many iefai^n irtd dwnaalie sara and 
IfifCk? 1 .CKX? of pads in itog^. Send 54 2J igf yopr 4$ peg* 
ctfiuig. DEALERS INQUIRIES INVITED. JFI Avto P*rt*, @77 
Central Awenue P Albany. New Yort ' 2206 

PRODUCTS in in SOfrumn EXAMINED — TESTED. ±1 00 

2nd Opaiton, Sot. IB95. Klamath fain OR B7691 

CONVERT vaur Car, Vanor Tret* Into HO Vans- Instantly, 
with Enpara Riwnir^ On Or Of!. Cmi^ter Plugs EsMy into 
P4.¥nawbTl Al* ysur HwpMtold Af^AmCa* C*n Bo Pl^ggrto 
Into Yaur Auto Indudinfl ¥*ur Portable TV. Ideal to a 

Sales Ffeoota Sand $24.99. 30-Day Gbtar an&ae Ctorton, Ine.. 
P.0. Dok 41 0, Timm Ptaza Stitmh. Bfoirtlyn. NY 1 1 Si 7 

SEND 11 .DO for frwfiuw On Ml Typm Qi AL^o-rcbii? Ant . 
TTwti Devices. 54^ eg: Cl*UcU?n. S^C- P.Q. 410, T^nfli 
PM4i ^aliGn, BJiOOliVft- MY 11217 

USED CAR SALESMAN TALKS! war andy paoea. enac- 
#*«?.. *wte. h !^| Rhgpt b4dep. linnrm^ig, RiiNr 70s nnti 
ITtfifa. 4>^ide IriF-ii-rrialimr- Gun^nlei^J U Luvfl rtune>-. $B.DQl 
G. T. hiblicaUHtt, Box 11113, Aitogton, VA. 2221D-2113 l 

SAVE GA3DUNE EVERY TIME YOU DRIVE! WrUl lha 
gaaollne Vapartzor that en < a Gimnntat' WHIRLWIND CASO- 
U#*i VAPOEhiiOR by AutEhCaHs a! America. TN* pachage 
■ngbiCas the 1 00 pBqa SecralB of Balter Gesdintj vue- 

ag* 1 '. You ‘Cin S3FVR yp to £Q% £¥i yOur ^sglirnt HHt* W^- Shse 

100% Gu4**m»a p*ck*ga. FREE bftsr^ 

end ads eit In^ined^atv lg. M&$a lAarkating, 2111-H Sffih 

9t. Ste. 11C3A, CO 90301 

OAS ?5cCa on L^rfl.l? 53 0rilO N^cijert. 3?3 F j e.w||ft 

*304, otcsac. k jcws-tos 

LEARN The Sacnb cH The iW-ee »ghm1 Mlteage Vapor 
CailMri-lws Wnrtcmg, prewnge Anri Oi All Thw 

jtm S12 00 FIuh Ma«. e Cheeky Or MtfMy OrderK PaysThft 
to US Fata, P0 Bo« 21BiK3. Bm lose. Callt K151 - 1603 



DISCOVER SECRETS OF 6 MILEAGE IMPROVING 
DEVISES. Hfrwlhwy hCwlhtfr^e buih. DUQtafifa, wbfh- 
ALL 6. $300 RERC DESIGN. F.O. So* 19, 
Crinwnt. UA 01742 

HHjH MILEAQE CAROURETION! idTbStor 

iT ^ aa ga . Single aaw St 000. vesrtysiAHcrii(Afn$32.lX> 10*- 
**** F^eai PMfl Saim . Ray TX 7JS» 



166 POPULAR MECHANICS 



CONVERT >Hwr pfetswis body to a quidtly an$ 

e^EHly Safid 15.90 Vn plana gr** riela^ to: E.Z Hydr*yii5fi. 
P.0. Bo a £SZ. W1 view. Art 7^5BC 
SUPEfldAftfll' - FartBste 0m Mile^igei - FREE Details ■ 
DynaTek Bi. ?M Jfitriart RoCWfifd. JtIOJ 
INSTALL TUABOCHARGEO c*. PU. RV lor 

unda 04H » WPG Qi^iOrikfti »ar«a US d«*ly, 
550A 1 , 9 trirtdfcra. Thduaemd* trie^a; than Peritim, Oaubi ot 
Mu'uhy. Band st H "dd afiie J Storipe d Eevetope tor li&e h>to. 

Diesel Depariwenl, Bov 19^3. WaJIa Wa^a, WA ■3956J 
SUPER MPG Syotvrai 11 NOTedinp DM-SASE 
ftwemcn. 33^. WDntrgea CO J1402 



ELECTRIC VEHICLES 



MQTOHHfhWWHi. OmplW Liyrus DC Motor Get- RaduO- 
kbn, Tin in Can^aeA Unit MtHJflTTUL QUALITY, Inrto. 
5Z K Yoar. flfi. i, BOH 37- PM-iA3, Sauk City. Wise- &3&G1 



AUTO SUPPLIES A EQUIPMENT 



ALTERNATOR Generaibr Rebuking Book P?toe 
ifsedatorvi £p^in#enng, Bgs L jot Vegaa. NV 591 2£, 

PARTS: Arn-y Ann?, anri mxM pa ha Spa 1 !* P-prl-, J 
Q0: PJ0L &>k 7&1 U-margleft, ItMtofiky 4Q601- 

6751 

DIESEL Ert£rt*B, UBivy Ojiy, BfrpOSrtrf FH^i4^-- MdlOf 

Homw- Ete. [51 Z| 6B1-Z264 

INCREDIBLE 1 Thflt'a what yo-jf autornodit FM recephan 
wil be wfli FM X'Pandaff. only 4' incmaaaa neap 1 

liOn Arto rv^t Only S2J.9& HMvy Duly k'iHi^i 11044 SuW»- 
»r will atop rw9l PlAn ?m»7id syjtorn rwaJOnly $1 5 95 MOrt- 
ey BaeH Guanine*. Send to: Mto-ABarrlit RfeB&j^ea, P.O. 
Bcki 31i SpnFgfteid PA 19064. Send stamped aeH- 
addrs^se^ Wweiopa Sor ii*t gF aulg ffl^alliilifln 

and ^™ot?es 

VOLKSWAGEN Owrera - Buy PA» At Diatuu"' Pnc«! 
Free Pnoe 1_rat. ECCNOFART5. IDS Uator Slreet 
Jammtown. N.Y. 14791 



MOTORCYCLE S p BICYCLES, 
MOTOR SCOOT EPS A SUPPLIES 

GO KART, MINI-BIKE. MOTORBIKE PARTS. T™, 

Outonea Motors, arm Compaia Carts aM MtorBlkea at Dis- 
oounl Prices 3 1 VEiHb malwaJiM. 5Hp Si 23. Send Si OCter 
PoflkSfft, Nortobrfr Hydrauiitt. F.O. Bbliftl. Dm PM-WB, 
Bun4v4«, UN 55337 

m KARTS. MttibA**, ATV$. KrfcS, P»rt$, L&*mi Frit**. 
Calafd§Sa.0O RetuiLdety*. Kail Warid, D*pi C, 145S 
Awe., Peiwmvyto, Q*uo +4977 
BICYCLE Trailer kit* Top quUhy at htf toa coal or 
Hrwshari trains. Fr*e gnK+yri P-O- Ho* 3S33. Ewonqhoo. 
CA. ftSOSS 

MGYCL£ EliClNE, 1 75 i,*PO. 45 LtUk 549.95. Bend Jl .90. 

Yost, RRi, ioii 3f. Sat* Q*y. Wl 



HANO QLIDINQj AVIATION 

C«DPpy Jllrn'qhl single Wto hgltooFfr- Sim|7rF?pd s^n 
sbuttssn f ftM t HCyti b eng?ne IrtFonifiasiOrtfi S3.96. Polyncwa, 
Boor 07»T‘M". SS.Rwfli. Ctoobec r Canada J0L 2L0 
DESIGN Build Miplanes, Hang Gbdefs, Simpfred FiAAca- 
Lijfa. Brt&twe 20*. McL’cy Awi^afi, 12S20 S. Figuenm, Los 
Angatec. GA MBfil 

”ON FINAL'" 5lh Amansiodal avaMn an by J*n Dung^y a 
s*itonmg peripafliv* Inom ttuf 1*^1 -mi " beaul'tol color, the 
bUb dflfiahl 1 ! 22^37 OuHter S3 50 pk4 $1.59 ftti. Chfetk Or 
Money Ofdsans lo. 50 Art BOk 474. ML V®™*| M.Y. 1DB5Q 
ROTECT RALLY ULTWALKiiHTS Ftyt i- fl a real a 'plane 
Rally >*B. Jf<«aar Rtoy 3 and sistobsiic medal Se^ri Ifl.QO tor 
gprnpM# ri4!f* prcft- Fk«PC £nf-n paring In?., P.Q &?-* U^PM, 
Dkirtea^iHIa, T7? 7EH0 



SPACE A ASTRONAUTS 



A Nil GRAVITY PtgouiHon Device, Ftea irgcrtn 1 RC5* 
BOk ffT3N. COAWrd. MG 3S0?S 



HOVERCRAFT 



AERO-CAR Art144irtg iHevenerarit iuill tfSiiy *iTh ari na'y 
tpcts. Lammww eFKjrie pqmf. Carrier w<s man pba. Nov- 
ate flim toward, bagnt^ftto. Sidaweyaovm land'snaw-iwffiffrr. 
Cgnipleip MraiiwHon $mn§ and %hwIw. $&M A#?o- 
PtgjeciA. BOX $11«PM, Clireon. NNw 40-W 



HOVEACRAFT Pun All Sw. CatoJqs H-DOl UNYefsal 
Hgwercrafl. Box jjl, iLndrt 912*2 

BOOMERANGS- INCREDIBLE 

Omega, Tradrtnnal Shapes Exciting Fgn. Uniqua Grit te# 
FnandFFam.v Fran C$&oq. BorirrivarflMin. 306 Part, 
Mbnrb*. LA 7i^rt 



SIMPLE Cydone Hi(jh Pefformencei HpmeUuht HoworaK. 
IrUoriTWiHn tl AMnll, Bn 72KB. WA 



CP ■‘RADIO, TV ft HAM EQUIPMENT 

POLICE Scatine-'e. Calais, Amto*uia®, CBe- ^PR, Ekj* 
IS 224. Eenypr. CQ JOJI S 

UNEARS - Send Stamp for Delays - *MTCO EtocMniC* 
Boat 3iflC. Cadillac, Ml tgM^ 

BEARCAT Sfiartf^r* &3it£>uObftd. CRYSTALS J2.75- 
RADtOSALES. 3+62 Oakland. Oahkpah, Wia- ^4rf0i 

IMPROVE CH PEffFOHMANCEC ModlbcaAntl Itanhwa, 
books, pdana. CBatopS2.0Q. C0C international. Bun 3UOOM. 
Phoenw, AZ SS9a6 

AMATEUR T**awiwn Cttiwerier Kiu. Catatogua: *2.96 [n- 
torrdeb^F MDSC Q Bcuc 12652, DaUaS, TiUfeS 75225. 



ELECTRONICS 



GGVEftNiiEKT Surplua -recalwers. Iraremftters . snnpfjsr- 
eoooper®, oarla. Catatog £5c Mefhnft. Mus. 

oi«e. 

SAFE! - Mew life - jawtg eiectronK armearKE MARVEL- 
LOUS Fat all oiddoon, Spons. Patented, fnill ratontf, Sons* 
dnA 112. intofinaJtam Si FOXHaLL,, P O 0c-^ 61, C*Jni». 
CaiMonia 9223 1 . 

MECHANICALLY INCLINED? AS*4«ribB BedTTOTiC 0 f - 
viem, yttuf honw. Mxivdedg*. etp^nense ^oi rKKeeeary 
turn your Spar* -Full iFhe nto wh Mg Invit^Uiip^ F-oe 
diHwaito wj!<n DrvR-opnpr^ Lab, Box lSflOPM 

P-'Tlias Part, FL 33565 



COMPUTERS 



TRSnU COMPUTER DISCOUNTS. Luwesi fmdm firry - 
uyflfira-.' Fra* list FlfidiQ S-!HiSClL 1750 N. DdlSfia Dr,. 
Vineland. MJ 96360 B9G-257-0426 



SINCLAIR 1X41 OWNERS. ReCtoiKv pf^W mgrtfr- 
by gn cwrtltf (Er4*H*irtrtft*ni. HOuSeiV^ld, dtbwa^. IK $35 
>«Kriy: 52Q- £ct iTtosilSto. 1 SK $52 yaarty; $30 stK mcn^hs Sam- 
ple S3. ZXBSO Cllib. P.0 tan 2244*. Bslbro*. MD, 
21203 



NANOCAPPlMO ProgrnTin tor D*g*. ThD-cughPriKji find 
Hnrnes:: Rfitft*. CaUl^g 52.00 Dave Fray, F 6 00* 97*. 
ftBfljbflai C4y. CA 92050 

C0UIM7TER 000KB 2Crth OFF FrtJtal PW^LHCifellflO. 
Mpftofl1cil*a_ MN 55343 



STEREO, CASSETTE TAPES, ETC, 

PECORD-TAPESi Di«ognn^ k SDt; *1 labrta; no pui- 
diuaeUi^aiana, nawatMtera; dAooteit dividend certilic-aiee. 
190 % guarantaaa. i-iee dalafia. Qacount Mle-*g Club. 669 
MaMi St. ! a 0. fesc 2900. Ltonl Mil 63. New ftochefie. Mew 
Yort 108Q1. 



PRES H&ad C-ieenaf Tap# With -:>rie: 1 C*®# O* Twnniy, 
Premium Qwilrty, 0lf,nk CTa^attoe G-$0«$24.i£ C r 90- 
S29.SS PluJs S2TM S-H. SfiiW PijriWrl Td: Unage Me^eCce. 
Bo- 9. PMfcjsnnock Mew Jeiiey 07**0 



BOATS, OUTBOARDS, TRAILERS & 
KITS 



RGATKITS - FLAWS - PATTERNS - FRAHEPACS - 
FIBERGLASS MATERIALS - W-irld fi Ifirfm! Cfi'Jlog - 300 
t7*sflng - g m - - P^woori - Fibergiaea ■ Steel - POWER^ 
BOATS . Inb&ansfe ■ Outbwda j CrtiinOT • SgcHinsbof* - 
Nydi^pt^^ ■ S^nsDouta,- KAYAKS CANOES >- Ljfgc Saibe- 
Iton - SAILBOATS - Djyfia»era - t ra-toisa era - Wuihhi/ti - 
Meter Sfiiltwa - FlfiERCLAI^ - CtoPi - Resina Feam- C-F i#n - 
CATALOGS ti .Oft - InUudm FREE MatenMf Brgdm 
Harjwsrp r Fe^iknng^ • E^jipmetil: Ftiggiry^suts - Glue - 

El_ - 1 Ekxjfc. " AMATEUR BOATBUI L DING - In - Itbe^lasa - 
Rywsod - Epuwy Woodi 5a#uraMwn TechnKiwB - iS Dffi. 
CLMKCnAFT - 16-P Aqua i.w'-e Tonm-mdi, NY i*>50 



tCdntliwfid pn ntil pag*l 





BOATS, OUTDO ARPS, TRAILERS & 

mrs 

iCnnlmuw) from pr«ed|efl page) 

KA>AKrCAHQE$-PLAHB-KffTB-PATTERNS- Large H- 
hSM in n .» I with Boss 

bL . dns GurJe $2 fl&| » Cigrkcrah - i$3 Aquatanir. 

Tonawonda, NY HI 50 



EVINfl UOE l m2 B AfBfrn* pi! nisns &wft McOlltoch 

PB "■& . . . tl. handling . Etecfra MOrif*. Gift Memck Fl;>;id 
Lyrtraa, New York 115*53 



FIBERG LASS ■ RESINS Fob mg - c*atft - epoxies ■ mart - 
FudDry prim - CATALOGUE SUM - iBook "COM- 
PLETE FIHEHGLASSLMG ' $60?l . Clwhdteff lj-Pl 

Aquaupp. TapawOrtfSa, MY 1415(5 



BOAT KITS - 27 1ra4crafct« modefa - POWER arm SAIL - 
B'-M'- WKj*dr?d FftorgLau hi#& and detLu come ractofy 
- you ir^il lido ry sy pp^ied intend Sa^e hair lac 
toy-£*itft cost NO ^&er®fKie taiakjg ’ 

SUM. Ltfl&f , DepL SC-B3, 3fl0p W($ t Highway 1 3, Bumble, 
Minnesota 55337. 612-090-3000 



BOAT PLANS ■ Era™ J(rte - Panama - frtondieda d dea^na 
- Wood Fibwglrap ■ Sft»; - PqwwbCM^ - Seilbwte - OuL 
bb4idB - CritHK - Kayaks - Rci*tmirt p j ■ Hciss&waln - Ctock- 
Peals - Sports fibers. Easy pra*wn rnwhoda ^dudf 

iiKirlr^dif-it 0«.&4Cially ftf flmdlAdU ft IShitt |*ufeeidr*to 
r*fl4ills. t*j Lulling 1 Supply ' ■ F’MSefiings - Fibe^gliM - ft ai- 
ms - G jwa - Spurs ■ Books SU*nd $2.00 tor Huge 1 
PUflalog (X 54,00 Aimart. lMjud« Fr&m Boattlu&lirig Sup- 
|4 «w" ^iwhixif, GLiN-L Marvie. 9152 Ftoseciafls, Bok 
75GMP, Seltoer. CA 907M. 



CAMP I HQ EQUIPMENT AND TENTS 



NEW PORTABLE W4TE N PwrHier sWldS MADE. Ideal 

Fif-EMC^Mc^i^g ■ ■ Camping Survival. PRE-SEASCN 
PRICE. £'-9 95 PIle? $hft0ir^ FREE INFORMATION Hills 
Gerwa.] State, 12S41 HewthOrfte, 5ufltr 527A, Hsarthytne. 
GufffOfn^ 9JH5D 



ATHLETIC A BODY BUILDING 
COURSES 



BIGGER. Mom Powsrtu! Vuscas - FasstM! Fme BooWat 1 
Ufihmr^, to &i®4A, Delro*1. Michigan 46240 

'"RUNNING. F *ntt* toy. $3.«. P.Q. to *932*. 

Henahan, 5.C. 28410 



GAINI^bc^ Hodferiea fr-od- 

utfcS, Drv^js S5,0S Tr-ade. P.O. to 47?4. FMtBbungn. PA 
15206. 



KUNO-FU Fra* U iS&dfii $#*ld JlffMc* Rf:*!itji|0. ML-Lsa. 
17S4l Oept PMeaA. HcmlJu. Hs*a* 9&506 



BATTERIES A CENERATQrS 



SENTRY akim WJh Wflhrajl 'hig»:<! fliq dwOlFTt JJ 
EnSefpns*®, Bear 6B3. W 54903 



ENGINES, MOTORS, MAQHETB 

IWMT ELECTRIC MOTGASl ILLUSTRATED 
INSTRUCTION*! Mpc^q^. Box 7266. Km asCrty. MiaaaLn 
W113 



PORTABLE GENERATOR. BJiHS ydarow^l 1200 watt Afi- 
DCppm5Se wsnvufl^ie under SOCQ 00. Cm- 

plan* iuid I&jimng?.. S-T.ftS ■!□: 0^1? F hk?®fl 

Teciwjlo^ieal Sarvlea, p.O. Bo* 254, Oemfer: Spimgs, 
M*ch(gan 49^03 



TOOLS FOR SALE 



DISCOUNT TOOL -J1.D0. Xctosiar D-klribufertg. 

30O9 Sample, Soutfi Bend, Indiana 46519 

COMPLETE LIME d high quaftfiy, I t*t- pricod CUTTHQ 
TOOLS, HOLDING FIXTURE, PRECISION INSTRU- 
MENTS AND TOOLS, TOOL STEEL, PORTABLE ELEC- 
TRIC- AhO aih-tOOlS. HAND TOOLS AND MUCH MORE. 
M«l rt*iYiH*W#d Nx? §4 0(1 lyr .360 pDqi5 Wt- 
fcOCi. reluixldba Wtlh ?sr« Dri^r. KSC TOOLS , P.Q. Ban 343, 
steriir^ HalgtAe, Micfilgan 46576. 



BRITISH WtihiMyrth tfinch mjK. 3 14- <X: SASE JRC . tt<H 
26B5 l OfCuft. CA 93455 



UPHOLSTERY SEWING MACHINES 



UP^HOiSTERY iiewirq toaolunm «im WaS*:^ F«L cr>m- 
^#Ij« rn-Jirly |g yfiP--qnly J4^0(3 Thompson Moftl PWlffi- 
AG BP AVAILABLE FROM YOUR LOCAL DEALER, :irnr3(ir 
di fed (MaaLar Charge-Visa) Da’hrt Mlg Inc. n O Ecs 1£i 19, 
yjts&ock, Tbk®s ?B4£2— Phone: SBOfi i 744-6774 



MACHINEBY, TOOLS A SUPPLIES 

DEALER OUTLET on Ctain Saws, Gas Trvr^nsva, Sow 
Qmln. ftan, ^er-arsene Heafe^a AMflllaWe from: Gonsanwr 
PrCKlWS. Bca IK, Kentqn, QN 43326 



4" METAL Luiimy LdtfM H3 50 1S046 Prodldf, 

4ndLH»V,CA B1746 



REPAIR Pans Id* 1 ihsinsd^s. idwniBweis arid smsn 
eng^es oismbrne bop qu*JHy and low prtcaa, Step tads Guar- 
anbeed. Fme Catalog. For special dealer Information also gn* 
I^K no, rpwd semgsiny rwne. Repair P^rtB. OepL 40603, Bos 

103W. Di6. PA 16515 

9JLVO Hard win, IBB paga Hand 6 Power Tfldl CtfAlog 
si .00. PM3-1. 2m5 Rnjhffpand St., Fh4flde*(fihia PA 

H1K 

FREE Indiana! tMpiJg 1c» horn* Ptfftwrmn. flyy 

aqu-ame^ a?, sane LOW y;ic«a as arg« n dusi iai piai^a. 
Turnkey. ^6PQ. Letc^waffti St. 8uffalo. NY 14213 
BANOSAW BLADES,' TppmJ Sum, Arty Size, 

F404 lilciilbvi: Kiftg Saw, M4* Tidiwii-xr Drrvir Ncirink. 
Vlrpiia 33509 

T4QQ Calais Usiw wd HascMtietf Ssyi^aa Hx E^ary- 
ibng Imaipc!®^ S4.00. 'MaSeriyg. Bca. StS-B, Feida*. CA 
S4930. 

SMALL FOUNDHr Fumocw, Supphn. Frae llterMuni. 
PyiEmd Products. 3 736 SotAh Tin Avemm, Phoerux, Anzorm 
aM4^ 

LATHES — Unimat - Jdii> mat ^hmiirfi Fnco-. Qahaing 
S1.D0- Shits &jpp t-s Si M Canp^M 21 ODD SaWtiA Road. 
Spr^glrBid. OH ri5505 (513) 322-6553 

BRASS, AJs^nmyin. S!^l. Nt? rninffnuni Y^nla: 

METALS, fea 11204, Cl^yn. MO 63-iflS 

STEiL, AVjrmnwk. Bnasa— Sheet. Bar. S tup Suppkaa, 
Plpn» Whte- CEI. RRi. to* 163. Cb mem. IL 61423. 

MAGH!*ii6T a 6- WAt U CHART, inthdecnai eq liter’s. 
StfBw and ppe mraad Situs. V-LiCh T<irt. Cok^ i:D^fld $v rYi 
poalpad. 0 ay -COM. Box tflOSP Acne, Ml 49610 

USED EetBCHHar Equipmert Bdugnt ara S Jd Ip IndFriduals 
ar fiea30*iib& Pnee*. Cal 5*30 Baker. Psxlaflavine. 140 

63S-7J 

CASTINGS Osm ly Iharty pf!ur4* Grey ftr^n nr ^nel Of-fl 9© 
lw* hundred Call Foundry Diretf — (906) ?74'4§£6 

' MACHINING POSTER. tS* Ra:.r Coiwersip^. Speeds. 
TTdiAlaaheubhg, And Mgra. *5.00 Fhm, 6139 Av^„ 
Lwg Beach. CA. 90005 

BELSAW SHARP-ALL OWNERS- Swfr oVpV 30Afc' di'i 
n^r^-drenff wheek arirf hies' imnediaie ^Mpment. Free cet- 

nk^. Woodmualw, £topV Hgp ( 264t T?#in«!*. K^ne»s C^y, 
MO 64106. (600) 021 6651. 

BUILft YOUR -OWN SAWHILLI Ihftxvarqrvauta andpMnt- 
Wnle S-awmiii. 3HH5*< Ede ftoso Lebihoni. Ch^por. 97^5 



BLACKSMITH SUPPLIES 



FORGES , g AS, Luai — han%n«H-z -- hgpg?,— vnimf — feiuil 
benchea— all bi^arnim SL^pliui C aMdg 6c DO fr^Lfided 
N-it order j Mg^kei fr^cKsn'rfh Shop. CarwmaaKir^, 

CHwiyns&yrg, Ml 4931 ?■ 



WELDING, SOLDER THC, PLATING 

ALUMABDHD Md weeding OJuin -ium iupa. rs L^bo-^lary 

teabed Bears Relnpraiian coils Use ich. £5 as K- 

wtg*yd«( AUMA60ND a^d sender & ■ &. E^wpnsee. 

492, DaiUi :■«. Michigan 49615 



ENERGY SAVING 



-SAVE WAftR- &5V NefH heed 47.95, To*l«S b^d 

47 94 MONEY BACK ■GMUAftA'HTtE, Lot e ¥ fti : 4l3rte 

Plunb^g FrD ducts, Fit 22A. OfWriL VT 05760. 

,L INA»E HADWnC STORM WINDOW KITB’' - U4hf 
Cr«4 - Simps Pianh Send LSA9E Far free I nor matron. El A 
M Product*, 5575 TiTKdla. Urron Lake, Ml 4AM4 

iNEftOV SAtfiNC PR00WT& CATALOG Si .00 f Refund - 
Ablti MATTINGLY'*, Qf^l- JR. 70*. Nmon, Inwa 
50206 



BUY WHOLE 5 ALE [j.cryy pruduct^ wtnU l 00 ft 

Erwqy. FOB 923, Niles Ml 49120 

HOMEOWNERS G LJ IDE'^E^rgy Enkmt Window^ $fU3 
tftors 32 Page BaokJol Widi tlefyiliiOfa, Grapha and Charts. 
CdrtdehHfUPtl Cause!! ifeid GL-.es Sekid jA.-js ft Emp'-»Tcc. 
P.0, &£»l 237D7. Kanaaa Crty„ M&mufi 64141 

1®! Energy Sflkirig: ideas S2.aa. Penn Entensf iiea. Bta 3£M. 
Wemm Ort*. GA 9449? 



GAS WnOTl' 3 Nfnw OsntrpI Snvw Mqney, De^a, 13®) feta 

64, CfearmH. hAfih. 4B664 

ELECTRIC BILL saving*; Guaranteed, Legal, EFladrva. 
Cornpkd* M^npjjl 9400. ^C8. Box 224 ■*. San feemardu^, 
CA. 12406 



SOLAR A ALTERNATE ENERGY 



BOLAfi Fnft-gy 0pgk Saw S0% Heatir^ irthdUt 

ihatallelian, la.tiiisiarton G^mrrin[#Ra 510,94, Sf OO 1 P4H, 

Logan'l Grtta 3615 LiU La . Depl J-A Ml^:jiIc TflKras 

751 SO 

SOLAR AND ENERGY SAVING i^CrauCTS CATALCKSl 
MATERIALS; Compacrf^^ Cddiptsl# System. M P^jes. m 
S*£1idf7& Our yptE-! Qit^r Irpm png eip^d KW— Hm 
GduMry'a la-ge&i er^rfy saxin^ riai order hpjsa' Cali us ai 
S03-6fi3-i1&5 or send Si JiM tspd. SOLAR COMPONENTS 
CORPORATION. Ctepl, M, P.Q, Sgx »?. MartfiwteT, NH 
03105 



WIND POWER - Ge iande u*«W4y - IrWEparliive, easy- 
t- bu id iyi&htfds SifttYii ujT jTfjtvc curAptiimnli Equal Id eyft- 
sema caMt^g Etouaande $4.95. Mari a Y Bax 2B3S5, a, 

LOU*. Ms ym 

ACCURATE Time ^tirn our Sunimir Fme Dol^tfe. 
i4eliockx^. P O Be* 82 s Nuwn. Mvtegon 49446 

WMOLfiSAUSdvCflt^ BimntJ P*™ Pro* 

udf , NM ftr DSY. Serx? 51 1 ,45 ftc Wbgitwakf ^g\m Cwoftg, 
ftt. * Be? B7. Rystour§, VA. 24566. Dealer InqLirtH 
WW4«L 

FREE HEAT FROM ALUHHNUM CAHS Ine tensive. t^Fy 
to Butfd. Rqftetiie Heaf tftme, Shcto—Oam Dryer, Cpmpiete 
Plan*. 9600. hbrtte 101. Box 353. Minn 55303 

BUILD Etanr. hivm SOLAfl COLLECTORS' 
en^yy. P.0 .6 14SMA. SMimOr. Fftnda H&m 

SUNLITE SOLAR CELLS 4 duniflei nLlecl & 45 VuHs 2 
ampf 57-03 10— $55.00. 0.5 wife 2 arnfia $65 K EJ Sates, 
P,0. 6ctx Cedlwkfie, Midhigan 46015 

HYDROGEN fUELI Compete OAd AutoCoo- 

vetfMMi Plans. P^ra- InlorihasiiMi w gate Storage *r<i G^wner- 
afisig Hfycppgin Free Gdrng*ele ^echec?® iifl.n. RDA to 
fawj, NC MQfflji 

WIND GermritoT. yp^ pwn ftr ifi?oy| 53n Fm* Irftor- 

fftllftfi. &wid to wvw pdS l#fif Wirto EP#f0y. PM, P.g. 

BOk B41, Pa-fldise. CA 95969 



HOME HEATING, FUEL SAVERS 

INEXPENSIVE Pmjm Wtem Homing 

Cdila. iBufllrafied sear A*.: Healar CarralrudJOfi Maquaft Prov- 
en design offered by noA-pucin wginrzotion Ilians aaproyed 
by AfYa-r^ie FniNA, 4S.9S coa^Mid Cwhpsnensg Nm tmi 
able. ON« cd Hyfman Carwn, P.Q to 750PM. Ragera, AH 
72756. 

FIREWOOD LOGS^i^AWDLIST Eaty 10 make Sfrora, 
ifiatirodix^a r $1-0 r>: Todeye Ideas, to 22304C. San 

Pmn^ticd, CA. 94122 

FREE HCATtll ComphPW Mructinn iT.W, A£RS, Box 

194. Grand Ledge, Mi 4flH7 

LM SPLATTER p ia n s. Buiic Toyrte- - . H y dr H jhc ^er 
Gimfttokl, Guaranties J10.WL M. F r anKHHn, 

P.Q. to 4B3, 5am LaiWUfl, CA 04580-0463 

"liowTd^t F-teii FipSISm; T sl^a^i' Mtthai&' sdm 

MSP. Box 161. euohiiwv. IfeSi. 49107 

WOODBURNERS. COA LBURNtRS- ^ Sctft c i,ei Alter 
n«e. Cftin. Plortja^. FREE BASE, &fi|rtlyrtrf. 

3Q7L*>**H KUi-Y^l FJl-u. 0^ B7W31 
CHAIN SAW POWERED, FIREWOOD "BUZZ" SAW1 
Ptfljld 51 4K H&ddM T«H, BOX 515, MthtehlY IL 60C5Q 

" SAVESsTi^ GAS WATTR HEJlTING j P lu 40="= arei Mure. 
CordrtH AAkTxwtI - 3-yr. Dela. 4 Fra®: Pofry 

to 303-PMl, Ne» YCfk, «.Y. 10021= 

DOUBLE rHSULATED STORM WINDOWS AMAZINGLY 
IN EXPENSIVE 11 BEAUTIFULS EA5Y1P Pans $6.00 la L 
CLrlwvau, Bax 511. whI JtwdiaF, Utah 84084 



NOME DRAFTSMAN 



FREE cetetog' verwwm. wow? luy pe^spla^. lumbar 

nociks Iwirtijre plBP5. riarm. ypttotoSfliy. ^-gltrnpn .hirdw^re. 
S rrglilipr wohewing inelructiarft t«ndLid4d. t-ftriyl MOrgOIL 
Y24, 1123 aaidelawft, Uu^ovilie, Karrlucky 402SM 

^a. H>y& r hoasehsld actssaortefi PLUS 'Shoo- 5ecrele . 
Only Mm. Alerts CP-131. Boa £Ei Db-t^tb. iM 0i9ffl 

EXOTIC WOODS - ibcsiy. ledlap Rosewood, F^-urea 
Maptei Ordered S^fuc*. PriAMnia. Free &*?, Wtnte 
Vikwod lid. Bg* SUP. Shettfrgun. W 530B1 

WOOD Y#l£iLS WHOLESALE Piee Celato^e. Sogert A 
Hgppeff. Inc, 1?5 Wist Carver Sb-eeL Hyf^tngftn, N.V, 
11743 



UNFiNlSHEO picture trame nww^drng Fadonr cSaseoul. 
50% discoum. Sfftstylee Wrtie. Japs. l^-PF Seventh Worth. 
Mapkiha, MN 55343 

MAKE TOYS- Wwi. itfe- HanSwood WiOfrs. Pam. J>jw- 
alfr- Cetatog $1.00- Clw?y Ties Toyi, BeknaflL Ohio 
43?10 

CATALOG FULL-SIZE FUHNrTUHE 'RlShB - — 'fcOO. 
tFfeeftjnrled n#i hie* order. TradtkFiel. ^arty Arrs#rto*r.. dver 
170! Fu-nilur* DmtignR 1435 Shnrman, &opl CPB3, 

E MahStoh. IHiraiB 6&20"? 

PLANS A SLUpiiat - df toys. Liuckfi. lum-b.rw ahc aiteaao- 
hes. Caia og Si n. As™ Poduda, Boi 290. Dec-1. CT , Dwr 
Pa^, NY i i?2i 

W WDEH"f^“ve BSer. UgT&Vlfli^ $l.m U.S. Cur- 
retwy Onty Woodburtehera Toys, to S14, Lesfie. ^dn. 
4Si3Si 

YOU CAN BUILD FumAj^VToyarAocneolH and Step 
profit. Frye Free f^n^wiih ilkislrpipi Getetog. ?P0 Hems 
Sud Sin tor Peu&its. Maym Setos. to £^1PM, Jtoa. 
Arotwva 85204 



{Conlinyed w nest pagtl 
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HOME CRAFTSMAN 

iCgnllnytfl ifpm pr^wjlng pngaj 

CHANGE Cdtv 01 V.ry.Qr I c*lhi?i L-thnWnry Fn.^y. ■’ux 
pn-iKivn InfcwmaKhn SAE-E TO C.viuhki’i. P O Di after 
1-tfJ-N. Fofda, NJ06S53 



WORLDS LARGEST CATALOG? Thrmm vol*^ 704 
pages Etety Teal, Supply. WkJht# ima^aWa $5 00 
Sefuoii&&lE!: MdKillfgan. P*4 - 1 &-j jpnn&&n Crtv Ntew Yam 
UT&O 



U WOODEN TOT PATTEflUS - Cars. Trucks. Trim, Air- 
pint, Earfimovwu . Qrty Ji 00 . ftinfca. 1 SffOTnd 
fifMfWUlG, M& $9S£9 



BATTERY CLOCK MOVEMENTS, Hand? HirtfMm, F»- 
«t QuWy. Di*«lN Fh*£e$ Catalog $1 00 R*ti«dftbtis 
y^lk^a, to 26, ThpihpStWI, COTfttdieuL 06277 

KIENZLE Quail OK** Movart*ffl* |N«fllvry 4p*rWfO- 
FrVti $4.80 ANO********. Fr« psite lift Nwttl AmeiiGfln, 
BCuc 77-AAK Fox FbvAr Qttjv*. Bine* 60021 



NEW- $500 09 Frpm pn# shiwr pi Plywood. GuAfprtlftfhd. 
Oaisl-jmpi WbpdttftJI, a&M-Pl PMtf.rt Way, Lbrtjnew, 
ffluTl. 00632 

TOOL OHGAHIZEF PfaMi£ Stated w&tturfle AOf MvS* 
ops*s end #r«mA S3 .00 Four dtflerenl sheett ofgartase 
rwel hand toots $10.DD Deion. to 5?4. Sevang. CA 



WAKE VYowfcn OwJte*. Whwfoatrpii? [WiJI«!kJgi;i 
RflatmrH Eadry • P-a'/.aae L'=l Gl Plans - Si 00. Keti^kes 
flOk 18733 3hfMP0fL LA. 71138 

SVEWALK FWpeing M(?4*| 5 Cprv«pq| tog*: linfarmsliOn lfi£ 
Cofiul ftvd , Wfensigton. N.C. 26*01 . 

WALNUT Lumber cablet grade. Squaws. GunabocK 
Oiantes, Venae* kawa-Wwouri Walnut Gc. Dept M= BWfcmA. 
to 66 St tosph. MO «4^03 

WOODWORKERS. Hobbyists, "962 caieldfl COTtavtiog 
Ohair Can#. Wooden Wheels. Larnp Farts, Tools. FiMfung 
MaMnafe, ^anSware Plena. me Send SLOT Barap 
SpeotaffisBS. Wi Si 63$ BeUmra. Fienkfavi . Mi 4M3S 

CDLOHAL pine'"cedah _ CNEST Ettwwmeel. Plans 
J5.0D. C. E. wood Crahe. 3i0 30th A«.. Brookings, South 



FFVE CREATIVE toaJi Woos FYDjeel F'lens YouH 
$2 25 . . togflCHia Chfjpe^ Pi™ $2 00 Mon- 

ey Back Guarantee, Craftsmen. to Zw. Tom^ite. New Yom 

iws 



LARGE Selection of Rana, Fuimwe Ch&Bigfks, Leera. s^in- 
, iih9 Wheel. Ctoctis. ObShotrses. Craves. Toys. Aipt^aj&mB. 
Bird (-tosas. Waeihefyap#s. Krtes flrK? Mow Catalog 5De 
OwKpflans Co.. Rogers. Mir^ewte MU74 

" CONSTRUCT t^HrrtTfur DEHTST^ rtKlOfS COHV 
meryHI. LucteKve! tiSSiC c.TTi!.:l'-iJd:*?ri, Hsnsdard dim#nf^nt f 
f!fi6n§. fftbketrtj. Se^KI $1030 T^am* EBSmes, 10,000 N. 
Aihsoiwsa, ^tohiesiviHe IN &ec60 



WOODEN TOYS. -LqiS gF Pteri* JI.W, P. Wn3»r, 20^2 NE 
asm, Ponllhd, DR 97212 



-HOW TO ' BUILD TAKE APART PiCmC TABLE From 

frw *hoflt gF p 4yw0oU. Sett^u, Ouprantnud Send S3 95 

■ "HOW-TO". SCiK 1171AA, Nowrun, dUs 30264 



FORTY WOODEN TOY FATTOW&, Fgf Iwn v 

K*Hy> K^hW. P-O 5 ^r '1267, R*k^h, N.C 2764M. 

COUNTRY DESIGN smcfi BdoK. MuaufaU Drawings. ID 
h»m*. wall Bqh« Scow® GM» ti Booklet. S6.00. W»ndw 
How, P.O. Sc® Si PM. Sp^h4$. TN J7172 

SAMPLE kits of Ihs world s farast afrd hiotl amazing WMM& 
Graai im B«pe^ *oad Ktehlrtic-Htiori, tboel tor erotic woodwork- 
samples and parted lor an irWoduc&on lo the world ol rare 
wood specks T tiouearuft erf Miectoos sva-aOie m taxied gr 
i^irihwd Sampies Bmrvs tor il .M orroa i'3“ Wosldw^ Wood 
BJjwpte, P,Q. Box &7T, Rid^Md. N.J 07G57 



CONSTRUCTION PLANS, 
BLUEPRINTS 



STOP Pa^mg High Rem. Low Cost Wood ^omes you can 
B»U.S0dlcM149PWAtSl.W(R«lurC«bNl P+rtem* Pipdutlj, 
P.O. Boat M26. Jackaof^-rfie. Ftonda 3220i 

NEW HYDRAULIC CYLINDER PLANS. -Buikf PrMieGskirdl 
DoiiJ** Acfeng Cotters WsSh Ofiiy BaAC Shws Shills. Sirhpla 
Compoheit^s and Modem Seals. Any Practical S^zs Id 20 Tot 
F orce. SupertHy Eppmeved F^ana $1 0.00. Avenger . P O Sox 
Green lane. PA IC064 



HOME BUILDING ft REMODELING 



NOME REPAIR G-LMDE Flrsf uornpr«hianffiw* cotwc*K?n 
pr-::'dfln nnr-Hy :; j^iryjL, pajy nsCrucliQiis h ^nd'gds a f pnolos 
JI-.J dugrura. Qf^ $4.96. Tne PMft . -4527 60th Street r I^S*«, 
BfJdeotofl, 'ktfk U. 33507 



OWN YOUfl HOME- Saw 50^ Fm im^atpn, 
ConsuTwr AsswialBS 30x 1 325-7 -flF P-n^bL-gh. 

PennByfWin>ft 1S243. 



I &S POFUL^^ MECMftNia 



PLASTICS 



CASTQLITE L^Jtd PliFrtcs QryjUjI C^^.cpkjrx FnrcMl- 
n g emb&ddiirg, cmatTg. iceigiassmg, rtn ^.dusiry tatkraki- 
h*i eratt *d(K Reproduce your designs mtti ton 
martenalB. Frc^fliime llluBlrated Caialog Si CM. CA#TSUtE. 
Des^ 43APM. to »i Woodstock. il-WDBA 



00 IT TOURStLf 



HOW TO SAVE MONEY , On hexx? pamt^. Haiaohord f ur- 
nutwngj. Etc. Send lo: UA««y. PO Bom 

Simk.b.-H! WA :iHL>SM IKIHft 

SAVE! Rsfieir ddfhes dryers fedtJ&L E2.00. P.O. 

to. lira. CocitevAa. TN 38501. 



PLANTER Boxes, id Flans $5.00. Ashmore. Box 77 L 
Grass VaHay. CA 95H5 

CHAIR nETOAYlHO, FWre rvsh s«l receiving nn witri 
^rirey ^leir by iHuflrwed ^ntoKSions tibre^sh wed 
by lAWMiHhilW*. S#rtdI10» pArt »-WpfflH*fl4 Id 
Rgsh. a FtaeA. PO to 175. Dtps. P. Jaffifeitwrt, NC £7392. 
hn^L^nas wd 5A&E. 

NEW 1 7. .REPAIR AHVTV . ..EAEVWrAt: toee'rdi.BoK 
S17X, Bnio, QA 92621 

ELECTROPLATING. Comptele amaflaur's tanttiocK. AN 
mmole Eiec^wlTle^Tb0Fall^rif>imeli|l^ fl^ms 111 94. Oxtails 
Ttiopk. &r,K •^• P3. Ppim Bay FkmdA 12M5 

T4Q6 CHMTgi Lined ?ref Owpnbfd. Swn?w ^cjr Ewry- 
Piir^ Imtoriib# $4 00. MuiadOg. &C-t 6-79 F. FairtAx. CA 
94930. 



SAVE On pert* lor Lownmeu^ra, MffkbUWi. Kart*. Co^n 
swifts Small E "'jii'HiH THOUSANDS OF PARTS. Send $3 30 
For Catalog. Saw-Oh-Fam, P.O. Box 331 SomerYkla. Mstis 
□21*3 

LEARN GLASS ETCHHGI Com (We Scarier Kn $4 W 
PPD CjuS.".ji>lH-:sd Eo^iun A.*t Gregrroop^ Av<i , Tk i ■ x 

34-1. WyCMfl. NJ Q7491 

" INSTALL yoLirown &PRIHKLET1 5T&TEH T4» irom the 
pTgles®iOTa75. Send S3 55 to: Cham's Lamscspe. PO 6 o* 
1WR4 WWMlCitr QklBhgm* 73144 

&1LT Duckies tor Censor Stones Speoa tty Suckles. Jew- 
elry Mwmingt, Cut Slone®. Ctofk Wgnfc*. WhglocM Cmakig 
25fi. Ctoi TpCcrp., rtOfP-V 10th B«rw1 WbeKttend, Wyoming 
B22G1 



PLU4IWHG Hims-lriustnUed BooKW: -J2 &5 PiiFn&ng.&ok 
3403. Wmybtjry, CT. WJQ5. 

HEAT Home W4h Wmdmik And JiYik PadH. Plans. Draw- 
ings Si 00 'WiniRaLAc . Wstedown TN. 37ie4 

GET Hid cr Tree Roots. Sup Ruts from Grafting «i Heme 
Lihes Sen* 55 ao To Marais Sewer snd Df^n 
Cleaning P.O. to: 494. Woody nd. CaJitcmd 95695 

CEILING Tejdu-ing Cbdvidte Procedures $300. P.O Bdx 
l£33£. Kansas Cfly. Kansas Hi 1 i 

PVC PIPE FUftPWTURl Ccmptote Kris Save S For 6ke- 
Prmte and Price Lt®! Send J5.cto Easy Living. PO to £36. 
ThumwraxHSL H.Y 

FURNmWE REPAIR METHODS Prolbsstofial gutos 
$100 WbodTet. Ho>= 277. Stehon* A Ottawa. Ck^Sano. 
Canada KlN£W2 

SAVE HUNDREDS YEARLY! Do-tt-Y^mell 'Washfr' j-V 
er Di*nwjiaher Rep^r Gu^- FREE Oaten*. ttmgB. Depfl. 
PMA. 406 Westf Cahure) Rgm. Arqa*fl CA 91066 

~ QARAQETQO SJUALL1 BiHd Yw Own Stun* ft' - ft' or 
% ■ if 6am Type Shed. CompiBiB. Eaw-luWw Ptana Both 
Sifes.SSOO Sn*W|»fWt| Hume S^nntft Gdmpany. PO to 
7041, Birflab W.Y 14240 

MONEY SAVING home repair gwto. InsPucbons with hurv 
*eds & photo® and dia^rg^. SatisisdiOT Gusnanieed. 
S6-75 Surnmfl Books. n& towied. *iOi. &an Amonm. 
T(i« 76205- 

VACUUM CLEANER Parts Csltfog. Vac Sew. 20113 
VmwMsr Canogg P*i*. Qk 

SOLAR Dog House' Keeps E^ssi Insnd wami wmtef — okM 

summer! lllLslr^Ed pkinn i.^daplnb'c wit clng.| $1.96-RorWla, 
671 -AD-1 Ninln, NY 1D£36 

WATERBED GUIDE Ewy iltaJrtfiKS ^ Uppwt&yfa 
ail SnZ#t. E»pec»tf! qHs*‘ &3<» p*u& SDe handiig Id: R6S 
WataH>sd Supply Sox 962. Kelso. WA 88626 

PHOjECTIQh TV . . CbnvBrt your TV tn prDjBct 7 F*M 

pid jru . . Resun^ QOMhpars&to to E2.50D p-ujik'IDi . . Tosar 
tom man $20.80 PLANS A LENS 517.50 . . . UkiS- 
waled Inlam'iatpon FREE W crflca m h* H Wasrnng!D« 
Crossing. Penfisyikems 13S77 OeoAcafd 24 H^tS. 

1J1 5-736-3979 



DRYWALL, F.n.?!- w.lfjciul 5*n*ng. NO DUSTS toi}rrfiAt>ttt 
$3 05 SA^E to 7674, Leur&riltft. KY 40307 

ROTATING Sea- Sew. hteavY-Duly Gyra 5€!L F^ans 55.00 
Eash D. DBwiB. Rt. 1. BOk 400 A. Hsp& +toll. AL 36043 

two CATALOGS ot every -Suited Ir^aginebdai!! Send 
$4.00 cmw G4tor*. 791 4. Q SfmngIM Wlw. 
Spwglrta, VA 32152. 

you Can make $□ drawings' h** oeia’-s to 

7SfC. Cechw. OK 735£7 



WATERKW Pie^ And CMW&iM $7.00. 

WififfJbeds. iJiQA i Y^n^TUf^r, Wi#Hi^ton 

9SW 



ARTS A OUFTl 



LEATHEHCFtAFT CMakkg, Tealtt, Latter. Dyes. feeflSH 
■ngs. S^ldia Stomps, Buckles .t’iijcJi wbm Send -52.CKI tre- 
tundshte wrth &rdert Id: ^d^hafso^ tos . PO to t$445!. 
Ssn FrgnWPP, CbM 941Q9 

-GETTING Started in Stained Glass 51.00. WtaHamofe, 
to 2065T. Hanavar. Mats 02339. 

SNAPS and Harthvarc LaaEher-cfsft Fm Catalog, 
Campau -Cd . to 3S?tiP. Dallas. Tgnas ?5£3S 

CRAFT jewsky ^uRpto*. IWT^Iu^b Caffl#tog 25<). 
RDiH.H«, t07-1630 Ocm- Arlin^Hl MA D2174 

" STI^ED^LASSSilPPlJES Compfete Catalog tl .94 Crs- 
luryiatiis). Sunshine Giaisswfks. 766 yi^eraptsd. Dept CT. 
ArtVwrsL W* HS26 

HAKE METAi. BCuLPTDRES -jv^g N.iK to? EV 

lll^elipffiE $0 50 Ralph Mnn^rt, 30? SJWb*Mrt4. Piltohddd 
luwa 52723 

COMPLETE" AMOR-PM EHT Dr \ quality T*S(fWf , Trw4‘. 
ESafe. Dyes, KAa. Full-coi&' ca«Bfcg O^y $1.00 ^iun-ietrie 
Barman LeaflhercraF!. DmK 1' 73. i4$ Ssufli St nm. tohj^, 
MA 08111 

9TAIHED GLASS r S?.A ..HjL.e-P. It.OO. SupptMS, Kits. 
Books. Tools. Glftu. Saytonc^aris- i?i Man-. Nyatft. NY 



CARTOONING, COMMERCIAL ARTS, 
SIGN PAINTING 



COMIC 5 1 How tn Draw end Sail horn Syrchceted Pros! mus- 
Irated Boo* $4.00 AdvajHiFa Peituns Syrdicete, to ^0236. 
i3tonde!e. CA. #1209 

MODERN Qnfwning tfuglq by mpi. Wr^t kr h>nn hr* 
Chump. ClirtCc^nrfqinM 0gx ^53-^ii, Srantoi-d. Ccmn 06406- 
SIGN PB*nhnfl — Easy frtesfYJd Fiee caLalbguB K&iikf?jru> 
Coinpany. CetiflaKowp.. Missolhi 65023 

CARTOON Fun and Money" : F-ee bcoHaet!" Cihrxirts 
to PtfnjrT 

35 LESSON GflrtcBnflg iou^e. C&noOTia^ Ms^azine, 
twtm $4.00 Hanman. to 3036? Lncoln. P+ebfa^a 68503- 
0367 

”sUPEnCHAnACTEnC3r.iwmn"Ci:.i™ i Sri 75 Ph*lpt, to 

£2401 -A, Clpweiond. O.0 441 £2 



MOP 1 LS-CARS, SNIPS, TRAINS, 
PLANES ETC. 



NEW fit Mm«atura Arret alt— Ejftra stable, -eesy J-c- aEsem- 
We SB’wingspB*. Fw .'9!o .2* engine 4-chamoi Oesigped 
by ihh Ipg^dary Jo« Qfl Sendlor FreehrEKtvre- St- Cmosof 
Perk Fens Lid., PaA Falla. Wl 54552 

— 9 DB- 9 CRI 8 I to Hobby Swap ■Ha**, ' Jifl-yr, iuy^l- 
Tr*L r «, *fow Used R C nqi«prn«}nfl bargain:; g^tdrti! Dept. 93A 
to. 634. Samis mtrn. CA, M456 

ftAEWO OONTTAOL ■ A«rpl*nes. tots. Hei^ooefe Sya- 
tema. Supples. B*g Disoauf^ CaHHag44,0C 
M^clisn 5 Uffty- &3H 71 Si, MpnigOTitry , Al 361Q7 

FIRING CIVIL WAR JMbdal CANNON Pans Gateleg fr&e 
G-een-PM-13. to9S2. tollPli' Fie 32579 



KITES, GAMES, PUZZLES, 
NOVELTIES 



"(SO FLY - a- kite- S€NG $1 .00 Tew UK? CHD« 

Wb harf kiles lo; at! saaiObi WRITE. Kales' , P.O. 1317, 

Beylo* toch FL 13435 

GRANCkRAS GIZMO FV*ng KW ^ea 1e $0 leal. Send $1 SO 
Aw fifing to Lyrxisonfl Errterpftww. P.O to 35 S 5 & 
Fayette^. NC 



MAGIC TRICKS^ JOKES, 
VENTRILOQUISM 

PMFEUAHAL Magic 1 FAiga cetelog. ow UOOO Indn 
and ixioks $£.S0. Hpnk Uwp'5 Magig Fmfrpf. DecH PMt. 24 
Lincoln SErotrt. Qafiinn M.ins.nrhunctl-Si d£lt1 

FREE! Tf^'iTeSv^tij^ny WO* 3okeJ’ 

Tnck*. Soenca. Spoda. Hcjdb»9 JetmBon-SnMtfi. C-6013. Ml. 
Clemen. Ml 4ftiH3 

FHfiE 1 ! nuHbeted Vnmnitxiiiii3n> P^jppwhy Cifitog. *4ah«* 
to 4 & 0 PM. Lrtllfllo*!. Cotpradg 60 i 44 > 

LEARN MAGIC M «M 4st Ca^T Same Day Se^xs 
1&12 Fremonf. LdS Y#gia= Ktpygdii 8&1O1 



HOBBIES AND COLLECTIONS 



IWLrTAHY Mt&ais CMflJague 50d Y early SLMC.-pi.on 
$4 50 Vemofi. to: 387PM. Beh^, HPT 1t519. 

NAZI war souvenirs. FREE illustrated oatakx; Della, to 
3'22WS. Honduln. Hawaii &6320 

LEAD SOLDER WLOSCslBlcg SViDPreducCaCc. 
P.G to $42$. Tpwsan, Maryland 21^04 



| Continued on n*xl peg«| 




HOBBIES AMD COLLECTIONS 

rConlinuftti hflffi. preceding p*g*| 

TOY SOLDIER, CHESS FIGURE MOLDS - Free Inriorwna- 
fcsai — Sp-Ki^ CHTenns Ceasing* - PM. P.Q tk>s< 34fl£ 
LdPgwOOd FL 327-5 0 



DECALS, EMBLEMS, PATCHES 



PATCHED, Fnw CkMog - 

Emfe*™, Rex 35, Tafuwiri New Ywh 1OS03 

SAVE Brp D j y Pitch*?, D#£*H. Pini ft Citt- Factory 
Drett FrM- Cdldhi'xj. F?e® RftCrtg. Eastern EmbramCo.. 0u* 
320-PM, Unhort C*y, N.J. 07007 



ANTIQUES, RELICS, INDIAN GOODS 

a curios 



OmCiAl Pn« Gu** Igtr feitqun Md Calfediblte M 
P*g»®. 20.000 up In Out? Prices. Kndw VftJj&S Srtd VS'K^iC 
0y y SD 95 - $1.00 P. & H. Pea** S®dd C-iech IX Md*ey 
Ofdfcf HI?. ReMJema add ^ Saba tail ^ To‘ D & H 3sl*s. 
frept M. 021 Mekcae Sflreet Mew lenmc. Hi StMSt 



STAMP COLLECTING 



50 YEARS Qti tiftean dilfar&ra Urirl&d Slfll*S, Over Mly 
yM/s old— £5c wen approval*. Ja>on, SJo^ Cli-P. 
Flachalie New Yd* 10004 

U.S 25 Different mm trwkHSlinB Soweni-j ST iW 
Free ti*t, BrocAs. Bos 62. Brooklyn. NV i iJM 

SEND Only 25« Hxnica colleeJtoftaf U.S Slampa including 
15.00 ra*j* and ssaroe mi M Sipe* SoLivmr Sheet Arued^rt 
price ^sfla cfl otfier Ma-^u! $0*^5, gnd wiifvter-s fjpp^ 
n^Udiid ^ahe Stempi. 35-1. C*rmd*r. Yt*k 13315 

WOWS 50 A* Dfflmnl Germany- 1 Of Super COiWiJn gf 
^uroOannmCetrrm^^ Ddi>niiiv*a. A*n-™*ilt Hm^ps- 
Vaiues. Fr» B*g CsWog. Aiw Imp 5£*rtp* (1*111*11 tfffflvil 
1*™®*. flgy T^haa ydy Return balance promptly. $niXl 1 Ofi 

today! TYnank yflu. Jamestown Stamp Ca.. Dept. AtlfM 

Jamesto#n, NY 14701 

’Wt+QLESALE'' U 5 —fw*qn PrcieSjS n>XJ catalog Fraa' 
Eve^ir^ig Ckierenleed. Schn*td*r, Be* '2*9, Grand Rfs^s, 
MiCtuggn 43§£h 

FREE] t-g Daryain Cdla'iK Mt* Cdiltor hfilirfllhOuMntfi 
oi ba-yiirs ir^udir^ U.S. fe J N.A. aSic-iiA. packed, ei&arnj . 

a^vl sypp*« AfcSdline fTOfn gy ap^icivpl 

a*fY(C*. 0UF 0«*Y wha^ y?pu Riftix i UilinCB f^tiRlIy 
ThanJc you Stmup CP . Deffl. El 3PM. 

JaiW^tdwn. NY 147DI 

CANADA Ten Lei* C&mm»™faliMaE iOb Cans^n 
Approvals. Harsev Soasfdman. utm? Ve»ey. Ygnc ’4755 

PENNY APPROVALS d 'i?v.hi'.r- vd jes DATAStAMPS 
BCx 5552, Jacksenville. FL 32207 

glTcOUVUtOn AT1VC5 hgrtOf JACK-IE AGHHSON and 
i960 OLYMPIC GAMES 2 lirrt d#y CO^rt 0 ft tovely crated 
ervyittpei 11.50 K.M. WALSH. Ikix 309M tLCkahM, NY 
"107D7 



FREE 0:^ Wish Q.iqlily Approvdl^- Cnppm^n3 r Bex *67 -G, 
Qfl^Sburg V«£r- gar- 4B053 

GREAT Cfl hw Witft la pmtip$« ■ In* Unrigd $1*1*1 

.-ipvifivr-jlr, and wpr* 1 -t A nervier E^nd i£c Idr handling The 
Glynp l^juligu« P.O. B ox 456. Mddiaon. NJ 07940 

fREEW^glmt* png Plp»Bkifi* PrtALiiH. Fna - 

Sc 00 AMPiCO m* £6k»6 P. SI UHjiH. WO 

63136 

BREATHTAKING B**v«U 50 M*mnt mini Mon*t» fhc- 
&^i*ls rtjmdi^r^i'dtvai, eniy si. 50 vuSi iwit raxnplate sel 
appiisvals. Pagoda, &n 13^. SKSne^. Ofa: 45366. 

PENhY! Aeprovpl*! Rfgprdepp cAUkigua! Kk M eMtt. 4164 
Hr^Sl., S*n Dipqg, Cahl 92lOS. 

uNrre,& nations :h Co^p«B?e'MiS^ 

Corntfta. FOfl 1509-M Ltfw Plicitf. 33*53 

» DtFfEflENT feus tJ®tween PHI ang I95fl $1.00. 
Ed Ro#. a23 Sneparo, Lipesitpig, M9Q7 

DLD U.S. Slarnpa on Apputai. Chetlw. Bon liOMG. 

Pniladgtpdia. PA iji 1 1, 

WORLD Wde Slamps n Huned ^ cooks on approval i; 
and l*> TRUST Stamp COMPANY. PO fk* 100-P. 
Jama-m ^ Y ficfe 

FREE $ixpfrsa collecUon: sanl wkh approval^. GoM. >754 
Uiron, San Frorot sco. 04123. 

"Tm &Np^l U-5. £5C. Appndv*ll. Bradfflry. BCn. 425P. 
Migfftjfiftiar-, VA 23H3 



BARGASN WiVgrtEl^w^* ^ 4 sT^ 55 C Oudli^ ApplOwaJH 
R. P#it4f, BOk 143 a Wenl BrooUietd, MA 01565 



2 I 000 , 0 < 00 - Sl*mpE-^ 1 50 Cwnlnw: ■ Jc Each. &*ptdmn, B&x 
4149, D*nfrpm. 451» 

STUMMlNOir 100 BEAUTIFUL mm WCIORIAlS. AJI IM- 
lere-u Only 25 Cana wiih ATlradhvt YVofKJWida Approvals 
VAN3TAM, Dept. PM-163. P.O 80S t1Z72. ChKap5> 

_ _ 

RUSStA - 50 Drftaefti Irwludir^ Ma^y -Ofdras Juel Ife" 
Tivnatii P^nialekrs. Srfer C^. Ntxift CaroJins 

2?34i4 



"INVERTED ERR04t n ’ J00 &tt*rom UnM SWw. $&e 
Vpfth apcrOMal? Luray. PO 0fflflc 70ii, S** 1 ^ Spring, MD 

%m? i 

50 TDPICAJLB 25c whan raquAsUng lo* pncec aperovai 
Sewart nets, BOX 2310-0, BallihglWO WA SS227 

PENNY Apprtft'its 1 - 2 ■ 3c. CK Slamg®. S7902 Mande* 
Drive. JamuL CA S2035 

FRE E 1 00 Gpn*d* witii ro^iHl tA VWirid Wid* AfpritoSi'. 
Buna- 4, P.D. SdK 5607. San MaLeo, CaMt. 94402 

LOOKP 35 1 Wond Slarnpe Si. DO. VYtxUwde ApproveAa. 
Wontfiw. Harrrstx^g. III. 525*5 
fflee US' Mirrt A^^ir~H*iwx*ne, Bgx 4^ 
&pnt* ClBf ^CgWg n i* 

CANADA. SOdifferanl 25c. ^5 ptoyb*l Oraajky. Bga 1 -C, 
SbjthB- 0 Nam. Canada N7T 7HB 

fftEE 20 space seied^c HepraviJs. Momson. i0£? 

Maryland. Caye May. HJ 0520* 

300 DilFrtfifU Worldwide &6c Wish App-Ovdls R.G. 

SflieM. Etox 1065. Jamaica. N,Y. n*31 

FREE D^r^y Sel ftequesl ApprwalB Alpaugd. &dk £25. 
HigtitKidge. NJ 06SK> 

U.S. 30 M;M Cdrrtrn*frny*lrv« 51.00' A^prdrfB Gc-'d^ 
Davioori. 5SC. Nokdinis. FL. 33655. 

$0 U.S. ComT-erncire^ve^ Si. 00 Approval Happir &ga 
l2fl. Spnrmvsft. Main* 04 OK! 

100 Tuiysey 50e No 4UJ3Vdva*s. dHb8w 0cm T. 
WilhamaH’wfl. N.J. 06004 

DUN SeiectU.S Stamps Dupsa Sdpenor CoSiac^cn* Free 
EHBMUmcd LiHhng Sptnalsr. Sgi 6 >4. ftocmnlleCtnlig, 

Yort ii&7i 

STAMP BONANZA! 300 DiWint rGdlUliJ. WdrUwde- 
Only 26C Dfifiii nCIln Ap^rdviK Ir^luslte! RCP, DftpL PM 163. 
Six 1951B, \fi6Jrt*pQ\&, IN 46219 

ISRAEL "5Di»ef*rt 10c ApiYCwaSa. Sam Chazan. Bc» 666. 

Del ray Deac* f kjrid« 3-3*44 

HAKE HONEY tofcjcrvig 4ump« Rup^n 4how4 htMi, 
when Id Buy and Mil. 52.50. Aalunas. 40-12 Ithaca Si. 
Elmhdrat. Nt 11373 

COMPLETE wt FREE when WUrid WVJ* 

4F^dv*H. Ben*!. P.O. 5dw 210244. D*lii4, 75211. 

SO DrfPER£NT u S Stampa Fgr 2Sc To in#rogr»t Our 
.^kO. GLO 0U3, Eqx 7279. Newlan, low it 50£0t 

100 W re rent Fwagn, British Empire. 10c, Plus 6*rgajn 
Appfen-ais. Ccy Slamp Co.. B ti* 216. Stalwn W . Toewita. 
Canada Vfw 422 

HB DIFFERENT WORLD WIDE S' S> *h e r r K j«tn fl 

apEWOMau R*ii n M*i! Stamp Mm, Dei; S2SM, Okempf, M- 

4^664 

BARG AIN ^Wnnhmdt Ajjprcwals - a£TTSiaoCrt5 

Ga^iea. 71 ss ixteenlh. Mstmxi. 1L fitsse 

45 DfFFEREMT U.S. AIRMAILS tt.H; Mini JlSM 

£beding &)i 22 16. ^Fspiune City. NJ D77S1 



COINS, TOKENS, CUftREHCY 

THREE F me bnccilfts 19495, 19525, 1953$ aftd ^aLBlOguO 
20e . Mae a Mcsori. Bo* 197. San R&Twn, CaMomia 94533 

FIVE DitTerant Mint Error Coins 52. CM. Con Lrabs Free. 
Sayatfs. 1006 UnaKa. Jotinwn Crty. Tsrtnfrasee 37fl0i 



BOOKS ft PUBLICATIONS 



' SURVWAUSrS Ql^-. CaLelOg" $1 00 . Ken Hdlb 

t202l. MeDonaAl. OH 44437-CSGBS 

PU&LI5HEH5 OVERSTOCKS. BARGAIN BOOKS. 2Q0G 
T4te*. ai SddyBds Free Cetatg^: Hamifena. 
Oaptcarj. Oanhjry. CT Ch&E-i 0 

FREE Btw*', PvOTfiel £iyah Coming Be%x* Chrv^i, 

I^S*JOn. [>ept 61 461 Thurston ^kHWS. RpttnK5l*r. At Y 

14619- 

OUT-OFPmr B»h^ Fportd. Sand Wants. BookkUh, 51 
Maple Ave , War***, N.Y. 10990 

TURN Yol* Ueaa Into B-3 Money! Free Deflate: Crartmart. 
80* 610ft. Dept *PW l"83.Marte!la. GA &J06& 
EUftOPEAH snail 0 Tit-fir psihlif^fli^ns &* tnmp. 13.00- 0P 
Z041PAP. Mennguf r Wrt 1, W*sf Gfrm*riy D SOW 

AUTOSUGSESUGN, 

mi. Fw Vmkm*- CHIPCNDALE. -Dept * PM, B^x 
27». R. R. #5, Y4rm0i*h. N.$. B5A 4A9 

AHTKHJEBn lbusir*£*d Pncu GditM, 20,000 IeskTU, 53.95 
S^lgs 51.50 Pdsfiapif K 1 G Enierpnsea. Dept *=PM13, 3337 
Cde^trfidge Rd . Yorv P* 17402 

DOG r railing Boo* 14.50. VrtHiwn Cohen. 54 /B Bay CotKiy 
Dnvfi. Geeplains. ilunom 60016 

H&W —T#—0e— It lnMrocliefi*l Books Frea CeUikjaye 
HcUrnan M|rk*1ing. 1S’4 5. 121h, Orvy^i Crty, Qtegori. 
97045 

FREE Catilog. SeH-Improwment Books. PSC. Bon 
Austin. Tom® 70762. 

JOKES St.ro SMtLES. A small twrflel ol y) ertd II^IK in 
make yw amile Send H-00 &■ DPCO., fti 562. 0*P< P. 
HcH^nHc’ MA 01041 



LANTASTIC MONETMAKER N.ne &mple Ways To 
Receive 8ig Cash Roan Eft 9S j Stephen- Coropmy. £2®S 
Meson. JtjaeL illmois 60435 

HATE LAWYER FEEB7 - BCX)K DF LEOAL FORMS axi- 
oms OianH 1D!?^& a-nd comp+etion msMjdlions Pof wiHs, t»nk- 
tdctey. deeo^. ir;-«nees. prdmes® p ^ nofes wc Cher hAy 
tamis Si# 5 ah^epuc»n gu^anleesl Supertgc Pute^*ri, 
Bm 1267-PW. Wilmington. NC 26*0 1 
HOW To Save US On Your Electric Bf . B.« Si ale 01 
Frartdwi Put^scahons. P.O. So* 23fti. Johnson Ciy. TN 
37 S 0 B 



LITER All Y | NT BR BBT 



BECOME A WRITER! E«-|Ov *saJlh divl labL oua ttestyte. 
Frw dEetala. FA Ptifeticartior.s, fi on 105HFW, Denver, OD 
S 021 D. 



PLAYS t BON OS j MANUSCRIPTS 

PDeHS. Songs Wanted fms Fiecor^jiigPbtsKmiiTp 
Sro id^ey Mu^ P^gdughons. Box 7 *MPM = ^aisgia, FI 
31&76 

WANT Your Doah publrahed^ Learn howwe pu&‘sh. adw r - 
bse. promBte. disWwte AJi swissecte Froe hogKtet PM- 
Vantage, §16 yY. J4ibS &w1 . Swjw Ygrt Cny. lOOOI. 



MUSIC INSTRUCTIONS A 
INSTRUMENTS 



ELECTRIFY PlnyOr Pw»0* Pus^> Osm* QutWy <w 
pfc--wvt!;y Wil l La* aivid Umis WViM Lee Music P.O. 

BO* 3Q6F, Qulvff , Oregon 97734 

FREE Caflulofl! huti and Completed. Hwpewharda. Ham- 
roe red and Appa I actwi duteiroer 5 gu4or& ^ancs.memkHins- 
CHUovnenk +419 Wess Carfax. PM, Denver, Qglg- 

00204 

VIQUN. G.uUir. Ehmig My-idgl,-: Mamrx- MalrtnJiLs A p=^- 
svm*, 0ggks, p^ano Tyftffig K4S-C*I*^ Si 00- Inifri^boiwH 
LUllwa Supply. Etex 15444 TuSitt, Oft 74112 
POEMS Sm ro M.js.C Yp?.n^ e M..*^ Prog^linr.':. Flmt 

40001 W Mrifiwllp. 37204. 

PIANOS. PLAYERSrpyMPORGANS. Re&i/^d and ngajr. 
CsiM ooor How-rg-twcta. U,0Uiroluritte&l#i YeeiesPre*s. 
VwHI'm. Ygrk iri -450 

5UPER-5AVIHGS Gurtar Stnnge. A^ceiscnet. Ettecta 
Peoals, ftoophones. elt Fre^ Cetelogi. Sjper.Say* Mye«. 
Bow t44. Morganlon. H,C 2&^S 
ACCORDION ""ap Bm- ids. Corckivgs Bl>- Dire>il Trorhe^.- 
dow Difddurtii. Tr*h *caepied. Free brahi**. PM, 
AdC0n3«h4>R*m*, 16 We« 19* SbHfl, Hew York, HY 
1D011 

CATALOG iar makers, rapairero (V SnngwS maHneriefTls. 
ted ronewMd. to^, oarts. BcieseorrK. string®, oa&e® 
Finn Eucnpom mmjments prd 6dm GJMfcg &<te. rngfudes 
10*1 distoui^ t6mlH5ato Ihldrrms^iaJ Ysglift i^e^pany, W., 
P*p1. FM. 4024 W Betvpfer* Art., BAttrmCrt, Md. 21216 

PIANO BRCAKTHAOuaHl I II jienp out a caaMtto, 
become your merd . and l&ach you p^ar>D FA&TER and '"FUN- 
N£A“ than ywj ^doe»V possiNe 1 Fnw detene, 6TUDIO M, Rmc 
TOO. hMtonl. OrngKXi *7501. 

PLAT GUITAR FAST ■ details tf&£' TdlteSChgs, 2Q9 
TriunSo. 170PW Wefitahe V^^ge.. Cas^omia i-1361 



BELF-IM PRO VEMENT 



StUTtERlNG Cur#. Goncme Coueie. No Oimnudes, Pnge 

MdO h Derk Rg fj rnt 40 ft. 1 0 W 

FREi. .nteroa^, ifwr^ted, ^'kTiprowwnont t»ok cito 
I05 ACS. D*ffl El. Bo* 5737, Texdi 77506 



EDUCATION ft INSTRUCTION 



GET Fro* F|Kto on Mw «o get y-sjr t ligh Sl’Tidu- Dipkintii a: 
home in Spat Tima. FuRy to red Hied. FuL Credit grwi tor 
Previous School. NWitafy Work Eaperenoe. WiR: ICS 
Neivpflst Paciftc High SG^dQi. Depl P&CG2. &:fw4cn. PA 
ifttiS 

DRAFTING ii a #roal dEeer! Ma-n wamem Tte txeyiciui 
eKpenen<5&dr spet-ai lateni needed. "W* P«ain you b 1 iww m 
spe'e !ms Gef tr^ l®^te VYrHe: Afofth Ammcnr ^ 

Or^rtfii, IMpi P&CC3. 4500 Cemw. JwwwhI PeacJn CA 

92600 

REPAth Cotenmn W Ofcner OuldfKX Gampinp E^u.pneni 
Learn Ho*- m Your Spar* lime Prw*n M^na Shidy Metncnd 
AcH"Vi*tfld Sthrf S*n?f Rw Fgll C-fitniln Horn- Modmn 
Schggtt <4 Amerp=a. 2$3& N 0Th 5b*4rt. Dap PC. Phami*, 
A 2 ft 50 ?Mt 

£LE£T1fcGbAl(, Laem si Jwsms in spur* nme *tm mo pwi* 

dii* la?r^llg^v>-\ m^ir^ignp*. CDn^«?jpin. %ghl- 

ing h«ltng psz&ntifikmmq *pptiCa1ifx.\*. €«L Im? FAgtS. Whtt: 
b&$ Etoete&&n Schciw Gepi P&tC2, SjxarHctr. Pennsytvairta 
105-15 

PLAY WffiMINC BACKGAMMON Bmc Kno*+«S0a W 

Befllrwera 32,50. Herw. 770 Fulton Street ftodWyn. N aw 
York 11230 



ICarttlrUjed drt neit 



JAWUW IS 83 IOT 



EDUCATION & INSTRUCTION 

^^^^^JContlnue^rwr^reMdln^ej*^^^^^^ 

SUCCESS. Is Power. Outtalk the Hwheral ShJdent Hind- 
fe*ok, A mueT STp.p. "PhgfcnQ0hy'. P.O. to i&A. Haw 
GiiAnt N Y. 1 H» 

BE A DETECTIVE. v UL Laam Qufcfcly end Eerily at HomT 
No -Cosege or Ewanwie* Required Diploma Equgmianl 
Gfc&rt £**«* ot WVE&nOATWti, to iSlM. Hm^r. MA 
cm» 



PtAttO TUNING PAYS - P^ano luniftg - Etedrooks ^^gan 
Servicing. Learned easily rt ftonw Free booklet NiHps Bryan! 
School. >.0 to &0iS3. Smmerttg, GA 9SSM 



BOOKKeEPtJffG t> Aocourtsng E Easy horoe-atudy psen 
pf^i«5 ygy quickly Ig do ydu? *wn . W flh*fi 

Apfiftiv*cf rqr F<n 'ACrtufflirp# CAW* Kit." W4»: 

ftocoutfibig School. Deot. PBCCZ, iNewpod torn CA 

82660 



-JET GAS TURBINE CAREERS!" 'lOnmsUdy courses — 
Brawy, meirtenaiw*. overtiauJ — Eatattehed 1957. 
AMERICAN JEt SCHOOL. Department PM-1 Derby. 
Mgrtlta 140$J SA^a-sOO 

HijKH _ WoHL.D WIDECCLLEGEdp AUCTIONEEffiNG, 
INC. Wtirtd'a Ljugert-4ti Yeara. Term soon Free Catalog. 
Approved tor V A. Modern Auction Library ”F1EE" wUft snrdl- 
mtm. 51*423-1*12 ■ Col. Gon»n E. Taytor, P 0 to S*f 
Otpl. is. M&SQfl Ptr. IA 5Q*D1 

&Artf ENOI *0 9er Vflnaaeraerl Ho-n* Study Barrens ng 
Treinsng, SH3-C $*" F^n^lo Road. Glfto*?. CA HW 

UNIVERSITY DEGREES BY HAI1 Pwarna! iadhelora. 
MfldwrB PH.P& Free releasing Gdtfftonig, Pose 
517-PWH, Tirtlin, Catonia ttWQ. 



EltTENHOtltad Postgraduate Awards ifi PmkjMphy. Art. 

StViW- SolWHO. Mftdipn#, Hqrn^spaflhy, FLjdvniC*, *hd d#i ■ 
■ar?. 3D Mnw** Cur vii^pr Fret I turmoil $1-Q0 r*1uifd*ble}. 
Regiatiar. tosas College ol TMtirwtogy, HpghtekS, DaneHII, 
SuBHK, Errand 

RADIE5THE5IA, R*dk™. toning E-E.p/ceine* and 
Eq L pitier- Hurt' Jl Hi Catalog S' jW < refundable) Es^lishisd 
27 y tfi/s Deyi FM.R. Brua Cfigjsn, HigMieM, Saned.ll, 
Suss**, England AHt7 7E*. 

LEAHN As l«p or Awake. Raeon^, laf^. equipment! Free 
calatog! Drawer PM-MO, RukIqml Hew MPnko B 834* 

AUTOSUGGESTION, £ I Beg- Naming Tip**, 

nuiA, bdoki, Gigantic nUog he*. R«*aieh AaatBiaaon, 
to Z4FM, Olympia. Waa&i^oft SBSOI 

PCTECUVE E a^v horn* inudv. N* taHKk# 

toprtpfe wrtllpcale.lLrlure. PFoteselonfll ^i¥peefgdlwa tracing. 
ScJwot. Dept. CP, P.O Boh 41 ZSS. Lw AngeUe, CA W04-1 

INSTANT MEMORY . . . NEW WAT TO REMEMBER. +fc 

merrofl eal ion Release ‘pho^oqrapftic" mernory f’^'geil nom- 
mj p U»ratMe>lraoHJinpry enotfiedQf 1 leients. £SP. imm*dr. 
n-iK rtiiL Ta F r rt inlUrhit!^ -. InMituLe &l AchrJiVC&J PnnAirg. 
H5PM ViaLAfiM, Paeriic PiHBAdH, CaktomiB 90272. 

ACCRECHTED C<illi^c D«^M By Mpi. Dftul^ 
GRADUATE REFERRAL SERVICE, KID fariLa Wcnicu 
Bvd . Bone 173- PM, Santa Horasa, CA SMOk 

LEARN &Wi.ng Mar.- no ^pn mg Apr"- J r1nh-fl Trncln f nsy 
to IfcarC- FrM do’.HJi Sewing CKWr, 1BF7 FR. FtiX^MlIe, OA 
31 079. 



USED COurwm* BdP^I He toah'*. 134 

Mai'buiuugi- Sale-n, MassaLhuselli G1&70 

FREE lJO cepc Cimr Oppqtlunniw Gui* ■ how 10 

Irau*. at HnMf tor top pbying |uba. Gra^toh i^iTiluly. 263A 
Aceiide B'qeet Wear, forqoto. Canada M5H 1Y3. 



UNIVEHSFTT DEGREES BY SPECIAL EVALUATION 04 
E^ffi-TING Enpenenc*. Educator A^tHewmert. Pert, 
hfxponvw CtalSi4«3-ittti]. OrVJtotfl to 1 3191 -Ml, 

CtoltoT^».OH 



FINGERPRINT TECHNICIAN. Training now dvdiiflQlfr You 
lean easily and q^«ly ai hine No 02-lege s- erpene-toe 
raqulrad 1 . Diploma Equ^mnl. GUdSmJ School c? 

PrnfiB. to 191 W. Henpyer, MA IS533S 

DIESEL UKhmci. LRiam rt Iwta to $0A4 IKnfr wrih nq 
prm-iuua tnp*ri*ftM. Everything Phsm miiwr hma-t^e to ma^r 
ovedmiie. Tool* mol^dad. Gei tose 'acii ¥¥m&. iCS Dm§^ 
k*ech»f«di SkJdcql. Oapl. PSCO. Scran^tjfii. Pennsylvania 
IBIi. 

HQTDHCVCLE MachMlto Train M SpOiv lime. 

MotofcyMe taXa ieart mBtrumer.to indudad BI-VA AppiiMl. 
Wnte tor lacts: htotcuoycia Repair Sehoofl. Dept PT&CC7. 
totoon toqh, CA HS«l 

DRCANIZE FERSDNAL FINANCES Ekmtnrta Imatralnn. 
toe riiOPfly Frae totormolion. gipipr^Ttt. to 1»1, 
Brucj.vav.an, MS -39^1 

BELLS BLMLEHHCa Hi AINTE NANCE SCHOOL OebflJla 
PO 8 ok irOB. Kerms City. MO 6 a iM 



SPEED RA«3ing Lrarn RdilcI GUARANTEED Fa#1 Res^lti 
*2 j 0Q. JC Erriafpruaa, to MG, Lae's Summri, MO B4D63 



I 70 POPULAR MECHANICS 



HIGH S^1 £ki : at home ne da^&ea. Dfrioma awarded 1 niter - 
Rrirtlait- Free. Phftri* Free Anytime 1 -KMJ-22B-560& &r wnto. 
Amertoan S^ftocl Dept »i*5-. flSO E. Sftm a., C«veaep. It 
6*1*37. 



&HOE fiEPAjRHiG-S«nrta Pi iho T=nstte - Lrtm 
with stip -Br3i*p iiu*tonad Mtnudi. nt.» Sho* dmw. 

to 4KI, FprwtLjNfr WN 5WB5 

UHIVEHSITY Daqjw*! E r:ij"qru^l ho-nn nMdy Ipr Buch 
ekif's Maatoi a. Doctoral* Frafiitgtoua ratuliy mui^ds tor 
■rdependerTi sludv and ito aitperteoce credits Free p-aol — 
FUcha'd Crewe. M 0 ^Haryardi. Preside^ L CsNmbie Paphq 
Unr vMy, ISO Shprwe, Suh* A»1 . MA Vfclkiy, CA !i4!W 1 ; 
1 ECO) 237-1 SI 7. Ewl 4m, Caitornia rB00> 772.3545. EK1. 
4» 

WELDING trainings. Bas e and Advanced io r Major Pro- 
Hew- GMAVV. fCAYf.GTAW ! OAW. Pipe all pro 

WWS A nffi^qftl sdiqqa A fljnjved Iqr i^fegiW® vrtPdns. 
Acere<Nad itarttlW NATTS. Aqq^^d Qh& 70-1J-0W4 NT. 
WiTle tor sohool bL-ielm aid lol s^ io^edL'e HDBAHT 
SCHOOL, OF welding TECHF 401.0 GT, Boh 93, Troy, Ohio 



' ! NgW APPROACH TO COLUSOi FINAMOHG," Send 
$6.09 Ki- SO'Pdgd KjpkM Uncmgtqn PiJ?lnG3hqns, Ifl IfcyiTey 
Sltaei, S**H3fr 305. Ld+rotigtor: U*fl, U2173. 

handle tour own legal AFFAfflS Be a Harai^ai 

Aqqiedrtfd Atlguney toipuclon. Nqni^ Study- R« Cilal^q 

tostarn InytHvto, DsAw^r 19-EtSfl. Beta RAN. 

Ttonsa. 33427. 13&SI 36B-2S2 2. 

PREPARE 1g toiler lwn*«- yoyr tomw D0kh«l end 
saoal T?ia Btackticna ^-ftgpl ql L*w ha* Aift 

Iba iaw treimoa demand 6er bkivoa! a cenluiy. In Formal k» . 307 
No y^mgen Ave., Chcago. IL. idBOl 

COLLEGE DEGREES By Mdii. Accusdned MfiT 

lei*. Ph D'a. Free Facts RmaM. Caree^s-PM-s. to 45&B&. 
Tu*tOK7AH5. 

INCLUDE aSs zia 43: JoeL SfrKSii' 1127 NE 

Filth a.. Ocala. Ffc 32*7 D 



IMPLOVUEHT INFORUATIOH 



LEAHN NOW YOU CAN GET JOB INTERVIEWS, AND 
GET HIRED. 27 psam pnrfeeaionBl experience. II shew you 
how the enpetfs do 1 ? Sere* BAS Id: Af Peraqrinel, 3lSl 
toipent, Sun* 125PM. htwflqn. T™ 7TDU. RKE with 
order Tta Hb-.i-lgn JuD V^rkL'l 

JOBB Oil intftjsfer’. 1 QHirtmr«. ierq htow end 

Wherra to FinaThnm Fdi CdtcIbIp krltx Sflncf ti.CHJ Ftencq, 
RL 3, San 80, El C empd, 77437 

JOBS OVERSEAS. IhONdklg Free Pel3^ 

Gtobfll Ertpifly.^Hnl. to &1 923PM. Bar Dibgd. Calilurr-a 

S2l3tt 



AUSTRALIA - The W£irla!SQ,«SO JdtJS! Tpp piy. T^rtip^- 
1 alio r. [^‘vuTBuced ibdona S2.0D. Jccwoivi Bu?= 6B1E, 
CrfirPiS. CA 90B3O 

RDCKT MOUNTAIN EMPLOTNENT NEWSLETTER!! 

CokF«te. Ids^io. Momw. Wiidfemg!! Currant Opening - 
Ail Occ j jpi(liah*ll Ffpq Dm^H? . . P^Htmicilintoira i. 3*0# 

BhqH Zieyti'iTS, Wvuirtirq fs200l 

JOBS: COLORADO, WVCMHHO, UTAH IDAHO, MOAF 
TAHAf Cvnputa^pd new0*B*r With 200+ new JP&?‘ ii sh 
weer FrM deuibL UOUHTAUttVEST, 935 PM i^irv-rn 
Lopan. UT B4321 

FLORIDA EMPLOYMENT ME WSLETTERl S unr 
mm Stale Cmerega Weekly. Free Dele os. FCh . to B45FM. 
Jyprter. Fk?nda 3MB 

JOBS Qs'fe^aaa - Big nKjTifv 'ail. 1SDDQ0 b& 550,000 pluv 
per yeer. Cal l-7lS-fl4?-6Wyi Ext. 3S0. 

AUSTRALIAN Job*!! TranspHUionn SouJ Uhl! Fad- 
SS 00. Lynw^rn* iiitonpi&ae. Bgn i#7 s PM. Ml. Verntw. 
IL62M4 

AUSTRALIA , , . SHOULD YOU DO? New Aeqiwemento 
Sprain Peqpia Specul SWs Fechnl guide l*He you 
wi--j| yuL stmJti m:ow Irwr V'*iai to D jsmK= Opparlun Iran 
14.96 Check w Money Order to: Pabiden PiArilcetioni, P.Q. 
Be? 31 127, El Pflfld, Texes 79931 

AUSTRALIAN FACTS REPORT J L L JOBS - PASSAGE ■ 
SOCIAL LIFE - AMERICAN AFFILIATED COMPANY 
ADDRESSES RUSH 91.99 TO. RAH CANNON, 37MPM, 
U AfiKWEL^ BETH AMY, OKlA. 73009 

WHERE THE JOBS ARE: new report raveeH ira tort areas, 
in IF® *7td. m I he u.S tor empteyTenl and how you can gel 
fan lw^ lot 1 ® 13 00, Fkrniar^ pW*. to 1 310. 4S0 Lekev^to. 
PetSJuntft, CA 



JOBS ftBROAO «M Cdunsnee, An Cetogc^. induding 
CPUlSE-SHIP. ACT FAST ^-7l9-&Q5-3242. EK-HJl. 

App^Ji- M.000 Avx*t»tee JctU- Inani I ^ hoc nr Iq Eragirmcr. 
63 CO. Nali^-ial L-huloyine^t Intorpirtiuh Bdk 37785, 
todianapclla, IN. AG22J 

□VERSE A3 JOBS *20.050 ID 160. M0 pfjb tH>iua 
Daycorp. Perawnel. to B97-SZ, Pccetelte. ID 63201 

JOBB ARE WAITING! imz&mpUtM D*U i liOurr-ni^ Dili- 
esal y £ LaPor Dejrartnieft? rape*! tells whet sofTpirtef nabs are 
ayakalWB, Hwy ara whal qialhicalJons are raq^red. 
Gu&rarfiwd. Send 14.85 ^rpar CiMreT^icatici^ I TS FrNh 
Avenue, mrn n.y 10010 



OVERSEAS Jutes' SSOCOO-JBO.OOC and Up! C*JI Now' 
<317|-fl39-17l 2. Ext 24 

BE AN APARYMENT BUILCHHG MANAGERS cheap. 
«W n^H'VWrniEtfi, 12 tq flyctiarr^n Er9wpn»e9. 

1750 KdWckUP. &M+6* 3 7SB. Hpr^gl^ Hslwsli 2ft 

FSTOE iftkJstoi^qn' Seuff: Aispjn En^lOyment 1 IF E PMC, 
3047 Heweurrw N.E., waiteegrcri, D.C. 20017 



EUPUQYMEHT WAHTED 



ARE TOU LOOKING FOR EMPLOYMENT? Try DteCIttS- 
&!(]«3 Section! n caeta Dfky 1S.2S pe? word And ri yoii weft lo 
run eJI -or pen of ymjr ed bo'=d npftel Wta^yOu «ei40IO fr 
St'S mill: as 5 1 00 pw w£fd u d U 1 1 1 L-< > u I Ail ftow! 5*hd vOlh ad to 
POPULAR MECHANICS, CLASSIFIED DEFT.. 224 WEST 
57TH STREET, NEW YORK. «T 1«19 



HELP WAHTED 



OVERSEAS!!] CcmthiCtkin, &lOafl!!r OelflJlB- it.W . _ . 
ICA, to 73542P, haueton. TX 7T273 



AUlTftAU* WANTS YOU! Jd te= &q P*f \ TilrupWlUianl 
Newell Hftndtok - JM&. AUSTRALIAN 
INTERNATIONAL to 191Q7 AA. WASHINGTON, DC 
23036. 



OVERSEAS EfFietoymflfTt , 920,n» - Seo,000* Fra* 

Am*! EmpiltiNwwnr. to 19760-AA, incsanappfts, Indlene 
4^18, 



AN OHIO CHI CO. m ^lehSy 0* M^Wy p m Cm 
Bi -uiea. Fringe Be/rar^a id Malura IndNlteial in ycyr a-ea. 
Sega/diess Dt Ekpenenca W«le. T.C. Riead. Prm , Amencaft 
LiJtj+icarTm Co.. Besi Ckiyidn. Ohki 454&1 

NATIONAL Aulumuliva C&paiiS&n dltaVig t-n^uynuji+l. 
m diracs -iv&Mq. Pateefsnel, AMSA Owpomtem, to 5€8, 
N C. 2757E 



FOB INVENTORS 



PATENT ANO DEVELOP Y&Jf IhvMlKM. Ri^Mered 
Pelanl Agerrl and Licerraed PrDtase»nrt Eng*ne#r Send tor 
FREI PATENT INFORMATION £v*fy irwHor Should Nave 
Richard L- IMer, Wqqlwqrlh todirg. 233 &0****y. Suft* 
36l^M. ftew VDfk. N.Y. 104M7. (21 2? 2B7-53S2. 



INVEHTORSAchevwi. Seve nwiffy. Del yw own 
l»tenta Slep-by-rtep^ laymens l^uege. Send £$.41. Do- 
IftVwraetf Pmm * GtelcPM. to 5774, P^Bstogh, FA 
15230. 



IDEAS INTO DOLLARS — Step by SLep rapofi t*HS hCW Id 
ipruht IftTPi your «itf®fTlKwvf . eyqid coedy nus^SiWS. li.Bftw: 
JFA Miikefing. s400 Ra^jBJsnce. Perk R4lge. H 600S& 

WE'VE helped r aindrad* e5 Irweiwa ateuiyd Ei* wdfld, wa 
ten Iwip you kkP Wrrle: EkiecsHhil InviwUHig, P.O Bon &J4, 
Santa M&ne, CA. 9?-J5C. 

NONPROFIT F ol idaiioo helpft inventors. Widatl range ul 
BervicaB. Free rBoording lorma. Free eyrtiMbon. Atiihaied 
ImranlDrs Foundaticin 501 -B. Iowa, Cotorado Spnnga. CO 
5090^ 



PROTECT Yw invention. ftngi-pHred PW*nt AR^nfy. 
Many Yddiis E«.peritir.it al fidda Indrviclual Inwi+IPi a Rwfr- 
lams Glrtn Spec^l OsneideraDon. Very PaasonatU* Ch*ngBft. 
Wme Sot Free inlnfmiihcn Paul H Gateghef. -2SD0 Crnw^rd 
Atfi., gwanuftin, IHirw S02&1 

REGISTERED PATENT ATTORNET Wafihii^Mn D.C. 
SiAsurb. Dohsld A. KeflieiPmgi. 414 Huftgeh&rd Dove, 
ftxkvm MaryieiMi 

PATENT IT ECONOMICALLY! Frae Detalll. N. Ha her, 
zooa^ Pondulac, ^icfirrond. VA 23229 

PROTECT VOUR INVENTION. Rqg^lprpd P^lnrt Aflcir- 
siey. FREE PralinYT»iiry Revww CS Vqqr Oee™fedn. to 
293FM. MtMoia, NY 10546 



ARE Ypp a Crazy Invert**? &e Sucossatol Dcugias 
Orawood & Product Eng jieehig Manuel' 129. S4 

K*i#Otr Put^Fhing Cqrnpe#iy, Krn^r toe, felrrisiir. Rqnde 
32950 



LEARN H£im 10 otlaf yeur mveili&n -ea^e or i£&isa. Fra* 
BoolJel outlines paoce^ires. ruyalTy r arias. rw.uir&Tenis. 
Kefl^isif Sales taporaflen. C S^FL f 'rannnL Oted- 4H&& 



INVENTIONS WANTED 



IDEAS. MVEHIKM, NEW PRODUCTS WANTED 

FOR Prawnteton to induatry. Cell tree 1 -89G-5294i$S£J, 
Ai-f& ia. " 100062 Q4SS EB$enpon 101. Or Witt. 
INVENTION MARKETING INC., KFT PM, 

701 Smtdntetd, 

Pilte&grgh, PA 15332 



INVENTIONS WANTED. Ffl€E CONSULTATION NO 
IDEA TOO SHALL. [J^bsL'e ■ugislralicm. PulaiTiel £Mfo& 
royamea Nam maftuiaauT*re seek -ig ^*v» ideas. For ire* 
'ntormatian on how w ragsslef your *dMu eaf^ or wits; 
AMERICAN INVENTORS CORPORATION. H3 frwdSM, 
OepLPM, WatdMd. MAD10S5 (4HJ TJTrjjTf. A Fee toed 
MArNeting Conyiar.y. Oflfcrt Cuaal to CdAM. 



fCcmhnued on neart peoet 




INVENTIONS WANTED 

f CqnllnMfd frw 1 pieced Inj jMgej 

HWffiKOMd Udw n»nrlK "e* prwlLKTtS every 

OtoCW* to SMbify "Wir bgyiira Plflrcgluty irterwlHl 

hflu WhCrf -S&Jrti, itjys gu'neis. gad^&fY PUsfe* rypntf sXjctrHifr 
V HUM flkpJaflebCTi fiW *v4ki*li Cft drtd CUti'toylfty pgr- 
cNss* if you hay* an a/fede acoe*K.--> cannot istoss-jos 
■d&meisicsgy b«ffwe- gi quartirty. p»eii. ck lattou*. pl&a&e try 
tsE. Hoitgkcng Reate & Melal FVodwl* Compaq, PO to 
fiffiT, Kwuntorig; Monflkflrpg. 

INVENTORS: Fr m Irrlprm^liEwi gn ntfanr-q YWJr \PVW*<m 
loi salt Ke&fclfe 5 *iIek Ctfrp£?aii an. C-S-IW Frp’ngnl Oh g 
43*20 



WE ARE A miiflgrstturfer Sddbrg HV^tnUons. PiPC Tredp 
GIB Seaftto Frfjt Bunk Bl ton*] Abti-Uepi WA 

MONEY FOR YOLJR IDEAS, INVENTIONS. Newsletter 
£i v*3 D*t*4A to*d C«. RuJflr, Bos MISS. 

Daoml. Micihcjdr. 40235. 



RIAL llTWi > FARMS 



NEW! FREE- BIG SS-mg C»»W oq! C»u»r !HW wurflry prop, 
er&ai dtfai:ribod. pictured! L&ftd. in-T.:.. hnmfM, tiiirirniin.-ws. 
ineCf&aSi&rl, 1 e'ivanie':! va jea” 5* eutod £<m! Q | h-.nd'cdn -d 
apices AJI Acre® Amanca! 5TROUT REALTY, I ttt.. fHaitt 
Towers. Deer. 55CO. Spiwgr^klL MO 65B04. Toll free: l^BQD- 
Hi-tra. bi Miwpun tn cducr Miriwa-MOfl. 

NEW . . . FREE CATALDQ1 Top ml wine vaiuncHtiib 
coast! Pi h:lm: 5?>adfy typt properly i^d toUagn desires 
UNITED FARM AGENCY, SI 3 P*l ^ 47m* &*mm Cdy. 
MO. 54112. 



CANACHAH CdJrtby Frc^ar1m0 Om G7Th Year. Tam** 
available ktootybacr guarantee Gateleg annexed $1 . 00 . 
Ckgrwrt Cwp , LM, Sune 496, 55 SkMtf S4r«t £aal, Tufcyito. 
&41TO, Canada I MW 1B5 



PflOPERTt Am$ Lake Fra*irage imtn £47 per acre. feirtst- 
men! Pgwniiai, Smthsnge Pmilfiim Free Catetogi, Canaan 
EflAte um. Q*pt 33C. £411 Ypnge 5(. -3®. Tc™rg 
Canada. M4P-2Z1. (41 ® 48B-GM44 

AMAZING - 32 Way 4 to buy Raal E aidlw bl ybur 

nKmej Sefid i3.00 ta: Easier. POS e74&4PM, Chtoa|p&. IL 

MflflO 



CALIFORNIA. Acr&a 5 €. Lola. t40 down. J40™nlbly. Box 

’ . L« Angeles. 90^5. 

COUNTRY PROPERTY! H-^- lo r.-nJ ary jhjrcbaM good 
WOr'ry Iflrxf. S3 JBA Pub’ cai-cns. &3> 334A. Lfll^Y. YA 
£» 4 



ROW CAN FTENOVATlRG AMERICAS HOUfilNO MAKE 
YOU A NMJLKMAIttE, WTTHOOT IHHnQ YOUB MON6Y OB 
TTME i^pid Ipr frig srep ipAar ©pvukjpfneni 

HftUHCA Cenlei Boa 5331, FitiftQ CA 93755 



EXPORT- IMPORT 



3AVE -*300.00 A Y*ir lhnpbh!i^. S#ftd $7.00. H**4y 
IndutiiiK. 73G Indiana CKlanuna Crty, CALa. 73-CG 



+ 2 SW FasS'SsllflWE,' Frm bJrcnures 1 to^Ntp^a. Bax 

A13W-01, Clff^itnd, Ohio 4*101 



PLASTIC DAOS 



ALL Bias. Buy ^naH Quan^as Free Caiaic^ SA^ei. 
tjiSl-CCtfftarth. Van Nuya Calif, 9-HCi 



BUY IT WHOLESALE 



DEALERS: hAgke >3V^ 300% mM. LC0> 4taTD«c 

watches Pfhiianl* pm. ilirn^, ttilajla*^ w^EOb^ Mlgg 
OhrortOtnMtfl. niAny rtiOr*. 3f?n<i k^lr4« #n ii' 

127 E. 5atii St., Ntw Y Ofh, N.Y. 10022 

wo AUhwiDE BaR CaiNS; Irnpodn . .'. Ohh^'. . Ckw- 
otls . ■ ■ iytplus - Fr##b« ■ ■ .Stt^STTli . IApthpw, Bom 
1717PPA, Mr^la-J, hkdiAAa 4S322 

BELOW iVnoicMta- CkTlhmg. imrf»TY. Cknegula. Calais 
S5 *3. TCkrow Mat, F.Q. Bai 3333PI4, Artdartbfi, S.C 

m2 1 



BELTS- aixj Bjeutru. Comptea laat avlM^-, incMdir<j 

tuckers, pnctofcycts*. wikN#. «eslernsete, C^- 

d™ir WE gp $1.00. AngheM- Sp#tH|ltJ55 Bga 

i&SR DPM Narlh PHUridfrtc*, SRJl G2&1 1 



40QJKW BARGAINS iVTOteal^- Many Free' L>qiA- 
daiipTa. . Ctose-ratf. Jcb Lots . Sing** 1 S*m^^ Free 

f>pli%ils. Baigainfigr^g^ Opppriunri^, &pic 700'A, HglliFid. 
Midnigan 4Jrt» 



CLOSEOUT u e*0irv £6c dozen iCaLabp 2Ski. ^ouaaeia. 

107-llGi DGW i Aiiin^c«n,*M.0Jl?4 

CLOSEOUTS! D7s*Huma»- ^^Twi^ea^! fmeSsug" 

S«f¥iee*0&Y, 6m 20152-#M P^ryfaJa. Mteb^an 19^0, 

EAfl-NWdrtAy J*tog tiuf:Kk«: wailGkCA— ffluy 

dneis. ^30% below le^ail. Ca,r£ta§ St 00 iraftunaaHfr]. AnVa- 
PM, Box 99, Vi'esl War # *&>, m 029^3 



FANTASTIC pidflj qualhy nrt^i.. jitwafcy tow whtite- 
mIj? pm*. Calaidj Bi CQ >jra[ui^iaD^;i R^bow iPVl 
CroaSiom. 16 D Wavodii piaca. San Francsco OA fl4i« 



FREE CATALOG1 Ch4ini*w. Mdlbnr^l#. ATC. S iwwtth* 
b4a, SmaC Engine. PairtA Wood*iDvM. SplkWn, Eratify 
nufna War-^'diZ’L -Hi El 5u^j!v. E-i.i l57-PVfl DuKhalf W* 
S442S, 

SAYE »% $0fl.W0 WHOLESALE ITEMSl CLOTHER. 
Tpyi ApfAirtws, Prmting Geiaila frae‘ Uudgel-Arte. Box 
iSaPilW Suen.l YitM, C-A 



ADVERTISING AGENCIES, ADV. 
SERVICES, MAILING LISTS 



1D00 -HOT 1 CASH PAYING OPPORTUNITY SEiKERS 
NAMES SI 5 M. MESSIER INEHTSTHIES, DRAWER 491 □. 
FEOERAl BUILDING, WORCESTER , MASS. 01601-0*111 

REACH 200.006 HOT PHOPECTS^N RADIO!! IJl'dei 

Si O0 sacti oonwiwrabl infernwhoe: Aafroradle, Bex 1i®. 

Hop* Van**. Ri 02632. 

CUSTOM Radto Cammanula, InexpenslMa. Devils. 
RpdKjpfD. S SooriKL F»e®lioid. NJ. Q7726 

MAIL ORDER ADVERTISERS rr'CMM*Ad'Adw4fb*ing tan 
t& m<raf PucjiTtaJ&te and ^ewardinft P?rSii#ni rs-to Kmw* Wbai 
T<? Dr? Whul Ns?C Tg f&g. GdA#m0ie earn htfp ygw *Hti yugr 
■‘/lilted ts PTogrpm Q*vt 2^ yitarp Clff^Pifi^d Adverli^ing 
E^pe-ehCt. bT Qtsl Pur rg Pudluali^.-f. E icp+irl 

oopy aervita >auli ybtrt M ne incraaM Mr Publisher a Stan- 
daid^atei. Clvanc^a a s* ysu rtlifiAYE MCWEY. Write loday 
tea- frp# d*tiits pfys ydor ^ ^>py "MAIL ORDER ADVER- 
TISERS RATE GU«>i ', COLUMBIA fePVCRTISiNG AOPN- 
CV. SOX 12M-HM. RiO+MOND, 4N 47314 



RUBBER STAMPS 



SAflCO "yp* PplKKi€ , n- T"ypa and Ri£*e* Starn(» darts- 
'■ 39 _c Mail S ! jOO :■ tlundab a or iirft erdur ;P-7 R F vn-rgriMin 
BAHd«rrville. 60106. 



PRINTING PRESSES, RUBBER 
STAMP OUTFITS 



TYPE Fbfltt. HfeSd PnnWIfl PiAAt^t. 1J& Pdg» 

S?.Mf Deduttbls ltfBt HPUh. Atme Type. 1720 N Mahsblltfd, 
OuGAgd. $0622 

TYPE for pnnUng. CartaMog $1.-DQ4edudiMB lat order. 
Quaker City ^ypa, R.D. 3, Box 134, Honeyteoe*, PA 19344 

MANUFACTURE djbKtr Stamps 'fl^l^r arTS^ nki»d" 
Cal aluy ' -dK-aSi -4=^5 JAtk^ki. BKWWia-jillaFU., 5 1 10, Ml. 
Vernon. IL 62B84. 



COMPLETE %lt®#r &t#Tip OutMS. &^jplip* Stm« dey 

Sbi|jm*nE Sign Modniim Q*Nilcg 

31.no □teSwa&ta. Si*! 1 SlAihp. 1720 h MiK^nfseki. Ch Kim 
60622 



PRINT YOUR OWN Pnnfeig P^n, Typfl ^ 
CriMl 1ri:-T; Factory Send Bl 00 t£w Calif erg urd Sanpas la 

K^sey Cempeny. 61. Menden. CT 06450 

_ HAKE A PlAin PepW Primer tar $10.00. Pt*rt) t?.50. 
Ttambet. 3SDN 1020E, *310, PKJ^^ 018*1 64601 



PRINTING AND SUPPLIES 



THERMOGRAPH ED Busineis Q&d% frm 5anp^. 60. 
2501 SapVig, Q.er^i-a* PA 151 19 

“ouAiHYpiiii™^ 

Pi-idSd. Spsedy SeivKie Free Dl m a Oiat- uului^. 

Bex 2M363, Lana mg, ML 46069 

BUHNESS CAPOS, Ldw p™, Fm Hn>pl*i. PJ. fep 
1 34, 04:bfrfip* Qhq 44303. 



LABELS; Maying or flatten A0d»*fs. Six Gems Ebjc*i. Send 
CHtck, Ugnqy Cfedtr. Fr^fisy Wi Ay*nt». Quffet 
H1Y2K2 



OtFT SHOPPING 

KEYCHAIN RING: SOLID HflASS. Si.;:'* rv.i* #r .u Neve- 
inti 1 ft pockL-llxxjk JLfc’id S 6 96. add §2.40 pPiliy-a Id: J A t 
Gits, 31933 E, Fitn.1 At™. iP&w Pb,«. Mmh 49070. L-n^ed 
ofier 

" sITyEfT MERCURY DIME M9 G- 945: Miur.le? r BIk-k 
W pJngt. Z~T Lmmx Gift, $4.24. KEEPSAKE COINS. P.D. 
Box 10733. £hf»*5»rt LfruiAiAft* 71 130 

FREE M*iOfda§r CJftB !dg -Or I ity Glh i“~Ya Gi Rs ^ ^ 1 

Hightand RD., Eireel. M2 21154 

IRISH Gil AuBtmrftiC. niJCTlhCrn. Prui ESog Y«m. D e^r p 
&dn gtY40. $3.00 fldM 07 ffei RitHmid. Wi. 54017 



CLOCKS. WATCHES, OLD OOLD f 
JEWELRY 



HIGHEST CA&H lux <jEkd„ ^*iry. Gs&d Tgifh Rings &t4- 
mand*. WAtelsw. SiiVW Pl4tm M m M 41 I Arfic^ Today Frw 
gilt w'h Inlarmu^ion C^icegcj Gc-ki & Pr^tidud Mt'ala. 6 E 
MdrW*, 556. Chr^agp. 60®3 

' TAKE no CHANCES. 'cmai iri'dki*^. most rtrii^Wi linr. r. 
gid gtrsg btR*WU- Etl*Mh*d 1W4 W§ bgy G<W, fihrtT, 
Plaainum. Dia/ikiiws Highest Cask, Ff&t InlomalMin, ifega 
IndLratnaa, 2§-A caral Maff «in. Ctetgci $0602 

CHJARTZ Qkax MGwe«Mr4B LOWEST P*k#a Ljisetriw 
Wfirrarrty Free Cartfltag. Ctmim Ctaek_ Son 141 r Yimtmw, 
Mass. 02362 



WATCH And Ckick rajsstring books, la&^. maleriali Free 
Oafatosi, North AmewY^. Soi 7 T-aA. Fok fl^er Grove. 
IKeidd «0C(?1 



EARH *15.00 ?IQ 1 X kkung ANNIVERSARY CLdpCftl^ good 
a^spty. Ffltf i DMa-i&. to 762$. St P*U. M^n 551 If 



GOLD 



SILVER, GOLDS Rtoivur Frun June |.««d! Deftb 
McWnney, 730 Oulmby, Send, Oregon. 0770-1 



PRECIOUS STONES A MINERALS 



□ ET Frae talaXig no ae-noui ;sffifc!Kiu?Kl. gam euHer, j*w«?y 
i%akar. hmsbyitt &?if%smanj can be wrthoiA. Full n-i bargans. 
flkfAjaive rtarna. >cnv prices Nim rargosrt s^ppiia^ and auttw- 
m the Fiw new c»taksg m 11 oH pf rea, yet?* tor 
t*>e rsiking. IV,- 4* Groair'i, Cwpl 1 , #0(5 Sotrtti Anoyg P*«y, . 
PesSKfcKvi . 1 00 



TREASURE FINDERS 



125,006 Htcaer Treatise- Make pur Fonuna we'n make 
yours! 1 To Ailma fteadtfs to our New Magaurw, Ids 
easy* Features » Specalfy Cnaaflefi. Wtwpp^g TrMsjm-i 
Lboala 4 Horn mo Ciuo« Prp-j^eti itg Ypuis! Solving Crbsa 
*dr:S*j7 Figgni^ Rp* 3I«7 This C* G*t S25.000! FcM 

lUua, *3.00 HyStVy My&l fy 4 Maga J ne. Depi. B. CdM'-tir-Hille. 
N.Y 10023 



TREASURE Hums™!. Cgn^effr linn Eh^dfgnic Cmitigldis 
P^gJurrot. Bgpfei. HCttry gr prd44 Fnpfl wt*i^gu* 
Ddlect- es. ApartadL- 7-005, 067QG MeMcu 



FINC UMt CQinf, lewel'V. burafld trSBIura. §gid snyggflft, 
r^i-^s f4e« rwv^jtomsy pn^i¥d nrcfliypw cisied®. 

r-cnendaus range, n* ground pickup Ffirt calak>g Girifinfcf , 
4729M N. 71h Art., Pnod^iU Aniona S5D13 



TREASURE- Locate quaver mite away wTO ulra sensilive 
tiKalnr ■ brocHyr? fr(^. Reneart^ Prt&LittS, to 2TO70 - 
AMC, Tar^pa. Fkifidi 3^Sfl 



FREE Buw'tCuidt. toMTDdWttf*. Dirt. PMftS, »U 
N*fK>ft*J. TX 7504t. TgH F«e« 1-^527-401 1. 

(T^Si l- 0 qO- 442 - 4 §^. 



SAVE up- 10 «%■ on p«w nwtor tfstoctors AJI ruapr brand* 
irKiuding Whrtai and Gseett. FREE fliacJM^r pres list 
NgflhwwKis QwmrW Stew. Dept PMi P.O. Bn« 6674* 
Uwtar, WI 53715. 



PROFITABLE OCCUPATIONS 



BECOME PROCESS SERVER. Free Intorma^tn-Di^l 
Pnaeaaa tfefYS*, ^tofican, MA. 02180-03 §4 



eLECTRC o^n toter 15 PlflMrtii*. IdgrtTM Intfrgc- 
Lans SB M. All Oem 5eiviL-e, 1 01 A Spr 1g Si , &1. AugiAliiw 
Fla. 320B4. 



FREE Ropg-r air egntS^r-nirg. Rifirigftrijlidil 

TgCi*. Svp|*^, lullf -slruclHJiiA DbOkrt.SOIfiCSWTn DflfiAA 

TiKas- 75KH 



FT. SMtTf* Aucten School. R. Sm4h. Am. 72S03. B*«d^r 

A Wgm* st&idy. ViHpan App*sjrtd. 



PLASTEHCRAETm Fmlitable. tv&m bueisiwaa, MbkE&avail- 
aefa. Datiila.. Lynmatto, 5251 C P/arrlor Park. Mentor. Onto 

44 tm 



REPAIR UwAmcwrta tfejuah^ti if if pm* a.-id tgofa WVuie- 
xal# nsi 35c. Efcange/a, 15 CanaJ SL. Port Jarm, NY 
12771. 



TECHNICAL WRITERS ?naAfl Dtp moMf* Frw deuiH, 

TikP^. 60- 34 & 0 -JP. QfOvifik, GA 



SALESMEN-mSTRIBUTORS 



MAKE EXTRA MONEY DURING YOUR SPARE TIMEI 

Shai* D.r 1 kkovi Linn at Cnhsr.darfi. Pena and Pdpu^ar Ad^erba- 
Ing G Is. id tocaHltma. PrdmpL Hencfly aarmca Irom urjl I :cw^ 
AW-1 Company in out 7am y^ar. t«to i7trts3m*n| or cc#9c- 
bdnfl. W**kJy cdrnmts 5 JdrtS. 04i ypg. uirf. &d*a Fgll 
ix^e ii al. No aKpgfiai%a neszesaaiy WMa to, F.-anx Buckley. 
NEWT CHI MFQ. CO.. Oept. PNC!, f^eaton. towa &C-20B 



SELL 3EHSAT10NM. LOW-COST RUflGLAR ALARM. 

IjtfmfirtQ EstApiidnyil m*^n. ^mptei kw toil. 

NbritawsSl EJednc-PMI, to 1 D46, lAtetiatl. SD 57301. 



AGENTS WANTED 



BOOK Biles Agtnls VVariud Fantasbc D#1aue, 

Sl-JOO. hfc mu fcnterpr^s* PM. dwteftp. M». 4Ml3 



FOR FAST 5JC PROFITS M mjhdi rtvnrw/ maKir^ 
nprt^dPlilY by man Fui DttVila 51 00: CherdCrt 

Entopuee — PI, P O 6 cjx SSft. Large, FL 33540 



(Itoftlpiaed gti rtfcrt n-nge'l 



JANU^RV 1983 



3 71 





AGENTS WANTED 

(Caftll-nufcd trOffi preceding pa^ej 

SINCERE Soak aatia agi-rta wanted r>Cr*^Pirl HfMOHUfl- 
£to nsi tiamu&e- *40 usua* worn i>Jt oflera. Hu 
asadM. Full MtaiiE Serd i 00 to Xing Sates. P.O. 7t2B, 
toc*te«tsr, Mmn^KTtft S3603 

GOLD1MHEI Sail -J^Ufiua Munay Making OPPORTUNITY 
Bcxfti. Send S-1.D0 For DrtAfe Flaws Sales. ZfS 1st North. 
Sute iOt. 6 - 1 . Saartte Wash seiQS 



EARN rluitKr^ ^ DuNar* A Week *Sgw WarMu Juat Pad 
TymRuSDeSaJaia.M. J. Bake*. Depl. Q1. P.O. So* 30000. 
Phtedetihia, PA 19103 



SALES Agent Waited 1 Pari at FiA-6™ Cumpietety new 

pdrt- Sff! s^ppfiftnciw needed, Few h* Ml4, Sited 61.00 Ip. 
Kevin PC Das 942, Sea'^d DC i '397.1 



SELL Lnirtu^ Monty irtateng Djpcffl^dity Book* By Wad, 
Petals SLOG. Durvta Emwitesea. P.O. Boa 33l. t>e?rt-Bl, 
Wtem. SC, 2TO*7 



BALES AGENTS WANTED NQW. Sflll iinufuH 1 momy 
making upoortiterty booh* Full Dstaih. Send 11.00. 
EVEflETTE PUBUCATTDNS. 5 T-KMIton Dflrt, Ne^tuhe. N.J. 
07?53 



SALES AGENTS WANTED NOW, Snsil UtauauM Money 
l*#kteg OpfWrtUhSy &QQkf Peteilf Jl.OO. Irflow. RR2, Bo* 
10SAA, Moberty, 1*0 SSOT 



SPAR* TIME CASH. Sell F*wm H#rtOv*r Sht** S*nt. 
plea, talea kil fra*S Nd a* 2wnric.e needed to MiTiiI. 
c»fTWPs*SKins Hajxivflr Sticw. Owl. 3536L HatKrver. PA 
T7J31. 



MAKE HONEY IN SPARE IT ME At a aiiK'srHior smteg 
--vpi4Rcrtl*tiv4i lor hfAdiffl nUliur al nteg&ivlnfi. you £aA Mr* 
generate MSfwr&sateris while learning the art or selhng. 
instructions end supers wm be serf to you Ires. Send lh»B Ad 
w*h your name and stedrs^ to POPULAR MECHANICS, 
0V AB-Ll 3M w a., Yort, NY if»it 



BUSINESS OPPORTUNITIES 



IMPORT fapud nr-pc-dun ty, p^Ssojiii -jvcrid wide- na: 
Order Uut-riEtia hQfin WfM. wT:ciu( L jpfla*!. We ship £isi" fur (to 
rtth eaeifiinaten. Eaper-anes uYinfi^esadni-. F^ee Report. 
MUNKoger. Depf H27C3 WoosSand CMItem* @1357 

■nECtrVELOTS Of HAJL J| YOUfl NAME PLACED WTTH 
lOW WHOLESALERS, PUSUSdliRm. IMPORTERS. 
FIRMS WANTING HOME WORKERS, ETC.. SEND S2JC. 
VESS1ER INDUSTRIES, DRAWER «i-D FEDERAL 
BUILDING. WORCESTER, MASS. B1601-0461 



WOO Per month earr-ngs, pcs&i^e lilting. oui income tea 
tonne at home or tax ofhce duimg lax aeaion We show y&j 
ih*¥. Sfnnpii, e^iicMv hwrned 0MMM mip'ed Iree No Mdnn 
m*n. Hurfy. B^g d*m*nd- Fedoreted Ta*. 3Q6£ Mrsmtosa, 
ctweegD, floeie. 

MAKE 2 te? J Ttmae v^yr Qr\ HgndreA ^ Prprferi?Hi 
Gif le-ns. 2500 CWken. s: DC Ratu^aLHir B-:nga Giarl Car- 
Dogi Donco. wm Ma^fcsw Aw.. ArxtarMr. IN. *6014 

SECUWTY pnoducts. 5^ Ingm cS^TCFyrrl. celafcjg, 

T*Ct»n*gy Hou**, PO 0ti *JBtP4, WMv«n, NJ 07DW. 

WHERE TO FmJ Qmgjiin tMfflt DutwiMHlK ^ktr% « 
P*« and MmUl *63 Scwrcasefid ho* to 

tMe the Beal Deal. Also- HmJ FtkAkh tor AAail Order. Fix 
mort intomalliDn. -Send tl.ro pDsii^e are! Mand^ m. 
Pmiinw Reseat nW Misewjjp 1 Avenue. Suite J EW. 
LQ5 AngeiH. CA «&0O^ 

I'VE BEEN ir Import C'jcpfHt fcf didhy Yodr?^. I ■ipl 1 - Ansilu- jr*( 
gettag R^ped OH Counes. SocAs. Phony Froduels, antf 

UhruMIc OfflifF®, Lei me leti you ho* it rally is aixl Inhi you 
eah rneXe Nkmey Aist Sen* g Dos^r tor my Time iaranbrnek 
PuMi^ini, Dw. J'700, S^4 Cwller. U4 Artgelet. 

oooos 



PROFE5SIOMAL VIDEO Game hadwias Free If Y&j 
W anl Id Slad Tour Own Arcade. ODfnwiea Ready To Place 
Them A Dd A1 Thv Seiytce tl Ydu PrtvuM Tl^ yx^rtidin. For 
Up* imofth4Sicn Write To AE Re^arch, DN j-safi. 113451} 
Uuella, Suite CHB5-W, Marma Dei Rev, CA &D2^i 

111 HOST Pratogfelis Small @uainraHE5 yw cee Spl 
Lrflrt* Cnnh and rraik* Loti tA MOvtay 64 Pig»o CelAtog gives 
Derfliii Li" Eurjt- ai-J Ituw £.£n- gih Srun mi Send Si DOYWfl 
copy. A'nerttan E^repfeimiri Aseoc»al>oi’ 231 1 PonAu* 
Avenua Suflp J-3fli. Lee Angaie^ CA 



THE DEMAND & Med 9*n«a» i* JnoradibM- Mlh rtsxe 
WUnun Wortjpg Every Day My Wrt* Started with 5-12 Wpfflh 
el Stfpll** and BrougM in B45.Q0D Lui Year. Well S ho* you 
Ho# to Do N. For More Detain Write. SAB, Me. Dit. J-Bflfl, 
21203 A Ha#thdnNi aivd.. &urte 5437. rixra™. CA 30509 
Mid Endow Si -M Id One da Porlw and Handting. 

MAKE FUDGE Ai Horne For S5TO.ro A Week. When my 
husband test his. fad. i *d ^ to mm& -ehda nurart &odi he fc'id i 
*sr* asneaed el $*€■ monot I ewied, wo wfbng Dt iny hind 
eahvr- Send a Dce*r tv portage Mid timing mnO In Wt you b* 

ibeus iL l^ieljHiens. Div. J-695, 1 1 1 6A 8 * Sueei, SufIp t84. 
MaflhflSi&ft Deto^L CA 30256. 



IMPORTERS NmataMf hi^dr#di pi Idreign 

prdducls. frw«rrtp(*l WPL, Pr?wH> §405, TtxtA 

777m 



BE THE Pfa^dwt ofyeuravih CdrpwaStefi tv 4*5,00 
T«c AtfvvitBon. Comqlet* tn®p?pv?iBun wit hr vy Stale end’ 
Easy te Fnft?v. ■,'i^ l ssien^ Rx m« s#rat a Dcflaj BO 

Cover liailirffij Casts, to: AEA CeiporKi6n Supply, Div. J-S97, 
2311 Pdrtbu* Avenue, Lo* Angahe, CA 90064 

PROFITABLE buwwfti at hcfn*. Small Hweatmeol. Fre# 

Mtutfl. Thomas, 653G Hose. T#in FaMa, Walw S1301 

HAKE HOUEMADE BOOKLETS, tv* t&rmd SliT.OOQ 
wrthminr HONEY NEVER STOPS. FiM mfonnMkKl: FalOM. 
Etesi 646, Woadv.lla, Tkxsel 75373 



START yppr CrwO Irinas r^j^^nl buteHjSi: F»ft ferp- 
ehura. Deai^^ Podi^ifl p.O. B es 10563, BakeiehaU. 
CaMomia 93303 

MAK E fiui i0^MANWACTUfl#tO EWt™ 

Av#H*bte EveHer, NS. P^pia. MJ 07S&3 



WEN OVER WFi.ATK>N AND UNEMPLDVMEHT Send 
Si « tar Details &AC Enflemnwi. PO te 5#1. Suit* 19k 
S0rirql4ld. VA. S1» 

BUSINESS. FINANCING CONSULTANTS NEEDED1 
FULL TRAINING. Nadnxad Firrtr PMG, 3K» Car-agew^v 
Afidfteh HtS., MimMi 60004. 

COMPLfTl RijbPer CWTit. Frpg 

Cutiom. 2914 w. SeriQrt, Spri^Wd, MO. BS9D7 

REAL-ESTATE FORECLOSURES: REPRESENTATIVES 
HEEDED Fur This PraMflW* BasrlftM. No Cetfi FtequradL 
Free kitormartHxi. Hortioh Pinanciel Carp , D«^ P , 2474 H. 
F*#prafl K*y . Peenp^> Beonh, FL 



STRETCH Yikjf SSS" 1 » Temftc Tps! Wbw J 2 . 0 &' 

Erasigmy, 1 J1 1 W- 23n^, S«r*» Ana, CA f27M 

WAKff Ce*t>i Try Seiirig ou tocA^ Fnw Mvnwtlvk 
Qra&itn^ir PpmpfShdur-p, 1011 TrtsvV. DeWit, Mlthig*n 
4*207. 



ASSEMBLE PRODUCTS AT HOME. Many ^xytjnSies 
pav^g HigsH Weakly Pwrtlte prt?aei% avartefiNi *ntiitiiA iwwM- 
nwhl Wole Bi^Es4*s&ea. 32B flr^ten Itlh BmoMye, Nb* 
Yort H235. 



YINTLl Where The money ®! FTote&BUM^aJly repwr. feN 
i?h. eiyster hi re . wr bps dutt. eeay. Tvm wneH 

S20?s?ds e day nm you 5' .OTO a modh H^Tie^ can, off^s,. 
rpmaiaann. urtmoed tu**Od*4. 55M1 ailmtng after * lew 
d&yg rpred^e 5e :i£l OnaJ d«i:S lit*. YIP 2007 Munlruifr 
ChpCBfld, BW18 

PIANO Tur Mg kjan -nd ^-jichty al hftma-1 Ftue mlD- rpalian 
Errv*re Seh«L Bo* tG14. A^riter, Fterlde 33458 

MAKE WOOD TOYS FOR PROFIT. Toy ceil*. pulterrtS 

whtsfieBate LoyMiuiH Teys, PM-i, IMitse Gr^, £A 95730- 



MAKE RubCmr 9lanps Highly PioMaUa Buxmflss Ftob 
D etiitt 91* rnper. POB 22S0S 1GE|, Tiihpa, FL 3*22. 

PUMO Tuaing duick*y Nerned #iff hume aludp' course®, 
Qipipra gran|K^, Amaficen Turmg School. ifOSO- Tflf ter 
Drive, MO ig*h Hill. C*M. 0SO37 

PICTURE Frwrwtg— PreMaWe Ml or firora-r Te tu?ir>w® 
£*Sy ro teMFi wifi fetn{ftiO0h -counn 'Guxte Tg Pfc.-|yra Franv 
ioe Fn^K± S3.-D9 Gi&TMmm. Free fetihih^si^itw ^fiwteg 
inducted. Jejis, 126-PM Savanuie t*srm, Hop^jpc, Mnwesot* 
55343 

REPAIfl HYDRAULIC JACKS - DETAILS FTTEE. 
WRITE: MTDHAULJC FARTS SUPPLY, BOX 4157, 
BADWHSYILLE' TEXAS 7S5M. 



OE&T9 wiped OUT with sever Federal L«r>! Fortune 
buying FREE REPOflT* tA^neyipae *B-V Le&rangt. HY 
iSMO 



FREE BOOK ^ Ui^qu* Prr^n Fs&iida 

urviuwns, ' SmnO ?ftSShl»gn lnr*Vr». HA t LI MGS, Carlsbad. 
CA92W5 



LEARN Sertihg, M*Chi?iti Rvpaini-^ PAen. Woman. LucrA- 
iw* Prolils &re®s}ih &jrraaptMidercfl- School, Be* 5KM, 
SpTKter. tew* mtjn. 

JAM Weedy HnriR- mjiling progrnrr Gtmrtw^rte Bok 

26Z33-R. f H1VK. Floide 33320 

I92.DD FfCrfti &gua.e Fix/ Pfywtttd ;Mugfh LhomandJ 
Reyeeimg Proof 25c tR**uftdaijl*i! Woodwei, Bridge w ai er, 
Meiss 0232* 



CONCRETE StocK Mechewti: Catalog $1.00. touts Oh*. 

Bo»i 96, City. Sotflh Ctekofa STTgi 



SELL ^oohs % Ml. f-rm dealership. Mtoweai. Bek 44R2- 
PM Shawano vii* S*iSe 



GET H4CH sjsmg OTHER PEOPLE'S MONEYH LtecjUB - 
artteiir^ buSinMl k FREE!! Fmanc# C<msuJI»nt», 

5B-1, SittVHjifl. NY 13510 

NEW frAENSfy rn Bent- y RW/YHinid-iinq E qMmfi 
PAonms Guaranies M&arra Big PraHH Fast Efeaon*. 7415 
Dro. yt«e toc*L AR 72205 



Bumper sticker prmttihg device, cheap, s-mpie. 

Fprwte. Fm Detail, lunw, POi 22 ? 0 i fflEX Tw FL 



1 MADE J40.0M Y*dr by MbldrdBr 1 h topuA Hhen mKe 
Wfi D«siis 25*. Toney. Boy 3I9YY. Ypetanh, Murngin 

46197. 

CLP n*w*p*pM iL*ih* — 12 - 125 EACHll FREE fteport! 
OitupiftflS-KH-t. BHIlhg*. NY 1Z51D 
16M% Proffl E^emjiihg or Chityifcafertg Baoy Shoes. Frae 
LH*rflM. VBSFW. 398 Airport. 5et>nng. ft*. 3367C-- 

^aTS-S5S-P3*BS 

PROFITABLE GOLD FOIL PRINTER. ParaMliM b ufr 

n ^ s a c j r ij m i ^ &a rx ■ 1 1 ^ g 1 4 buTts} ■ » r oc Lnfs u 1 1 2 £ w 

IGEJ, Tampa. FL S1623 

LEARN Thn- snrrMn pf rapairng \u-\U OJlUnft± "FAttelOuS 
Pteffl*. FIRST ESTABLISH ED COURSE. AOfla tnqmeerHfeg. 
§454 Botes, AbendMtt, C*Hf. 93422 

MONEY SLCflLTS^ HMp Petate mi bUAtt*s&H get fi& h- 
4y Easy home business. Faitiishc FmMii. No Expeneroe— 
Owi Hdura. CpntmKMii Assistance Fb*p DbWN: DFC, De^. 
HHa-1, 1H4 pleswor Avenuu. C^smflJn. Rhp^ Island, 

MMO 

VENCKND MACHINES No settng Routes earn *RWiQ 
proms '&£ Catalogue FWE," PMkwwy Corpgr*ijrm, 1930 
PM& Graanspnng Prrvp. FmiiSi^inw MtfY**nd ^1iDS3 
MAKE — &ai ^!th icF-.n? R zedL tr.flw ^nalM tnea 
p*iw#e Siraehte Oolite Pra-PiMt, PO& J3A09 (GEL 

Tampi, FL 33635 

SDLAR hteaeng l&flrnad QUBmy at homer V*ee in1«ntilHh 
Empte School, Bo* 193. tocte^le, IN *7872 

t$0,u» POSSIBLE II FREELANCING BMhlUb end'&m 
B*Ehf*h*r FREE DETAILS!! Eheperf, -44+8 We« Xm 9L, 
loa A?rgelfla,CA9roii 

ARAB BUSINESSMEN Hava Mfinay IP Bay ft IhrtBl Top 
Fisders Fee* PM- InL MtedteEia’! Assoc i63PMi, 6?9i 
Ftohfln, Hui^mgSqn &wtcTi,_CiA 
GET HEHII 5ecrel Lew debfes^-twSgs. cas*- Mte 

eredltl! I7aa-.s FREE1 WeaittKd-WB-V Billing^ NY Tgl& 
TURN YOur Ideas teto Big Money' Fra* CebUih. 

BPk 6306. D*p!. "FM-1-S3. MSirlMla. GA. 30065 

EUROPEAN naf wder bTOitcalK^ Sik tiais J3 M Bdm 
ro4«PA6. Hanncve* Wen 1, West Onnmy D 30M 

RECONDITION JLJNK AUTOMOTIVE BATTER I Eft" Huge 
etentiifd p-ur^aoic hum# busni#&t! Free report. J8M. 

771PM Bsme Oiouho. WaiAinglon 9660* 

HUCE PROFITS OOSS'Ws 1 Punisher riw I f, Morris pert- 
+ue*ftme ■ e^pen^fluft rpcjuired- Detalii: J1.ro. Trace 
AnwMlWIM, J87 MW 93 Awftnue, Sprigs, FL 
3TO6S 

MILLIONAIRE ^veals 'K^vn avaras 6 pwaon can gei nch, 
Ido! Easy method— Su^shina, 1*02 M Sante tosa. Sa^Xa 
Barbara, GiMnnla 631136 

SELL BUbkc By Up>. 400^ p-xrfil. LilBrMLrtB Fran. Pfirtflj on ’ 
3*4PV FUr#EL Casa L-ako. k*nnpM^a 56633 

HDNCMOO Mai Ijfj" i .i*te«a7 "RdiTWiw. 

R2, Brjs 224. Dwp ton. M.C. 26525 

jirom a "Day WhoMaalmg Freia Brwhufe. Thermal 
CumgMry, Bit Centra Sttwrt. Hc FOmctk MA 023+3. __ _ 

’ il,m Weekly Home BueJnee* Dkedory, Boy 2DlB-PfcT 
New York, mm Tone toifla. 

EAAh Thouwrds Wlh A M«? and P^wm Ckiarwig. Fhi 
3712, Si. Auguste. Fkndft 320*4 
NEWEST OPPORTUMTHES! 1 ! Yctj rvewt* M 

interm&don, uifplu. optortuiinma. Send S2.D0 MEWB4Z, 
&ay 31811 A, DaJiAS Tx 7523 1. 

i*AKL MWIEY WKfPWOHK^O Fswy 'imfttv hMkmg 

umtsuwl grh&, loya ndvaHma Free dalntta WitKFm^ 3£K TiM. 

GMn CUv*,WV 11W 

' liCOItt Tax CowManl. Cur etudecAa earn tiroO- 
$3.roa every la* smsoo prepanng r ?lun^ eYen^iga. Slate 
NahcniP Ti* Schou*. Monwy 2AQ. Nwr Ycrti. 
109 5?. 

' "HUNDREDS Ww^ly prfiteta '■-if Ten Hour WfyV Wert 1 ! 
Ouerafteed Heme Byamesa . S4 m 1 hhhtedMte^^ F»# Inter- 
rrvrtion - AHv. So« ift2Ml r Xateheo, Huh 6674 T 
MAILORDER DPPOflTLtflTY! El- i--C p-i.i 1 il h tom# P .-.r 
ne&s w8roul EsqjM?«nce or CafKtei Wrte ter Free toi*, Ply® 
Drtette WaH &4er Associgiieq. Oepr 5TO. MurKvMr, NJ 
&7M5. ______ 

INCOME t ax PropBren Make Money Jl OM MtohlHy 
PbasttSe ai Hbnw Or Otece, Part Frikhme Easily LeaTted 

tome TTfltning Frw Intermfthcn. Ndkmlf Tflfli SctMwi, 
1 45Q7 WMT Dirtiten, AJOj. Mr 4fl^2fj 

' CARFETLAYERS Earn To 13000 Mpnftfy E*ay HttrtW 
Training Big Petnand Fme Csiaug Carpel Crarta 3B0 
Damien Urtv®, Camanlte, CafHamia 93010 
~ DK TRIBUTE hW Pr™lurl Fvfl^jnP Uto# NO MUJNG- 
Be, 143, Sltthrham. MM* QgW 

GET NCh iXiiCKT No, ius» steady inraome with&it itweM- 
menr. WhmeMte Sfwuteky M^fphinife# Intermteten. K>6T 
EhtenpriaM, 1§11 Pod A mu*. PM ISM. ron*nc*i CA 
00501 

’TSkSw, Stert-og Jewefry, ’^V Pro« _ cie - 

teg il Jte lM«?jndat4eL CourtKBO^ 163* Bogart. Bmp*. NY 
104M 
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BUSINESS OPPORTUNITIES 

[Continued Iran prrrrc ng p.~ijg*^ 

AERIAL PHOTOGRAPHY Ru^inra. Piip|. N ? n P *1 p. 0 l- 
Ifctlfc NOfrOJfflfMflHn™. ClSim Bd& 6 &fl? j. &b? I nxn, 

MD 213 J 7 

HANDYMAN'S DREAM! DIE-MAKING flWURCD!^ 

rwy«l wspla*!* tm&m methods. you can ijuKteY ciHBhf inis 

BtffcflMMly prplriablc prolc-snin 1 ' Pflfteapd h 1 ngs inlniTJilinr. 
DiFKtBCbf, Ttelifci Buiding VC<V'S. N.Y. 12953 

'SELL HroMabti Ma«- Otd er Boo-.a femptets D«M, 31 . 0 C- 
Horn* Product® CteT^any. 14 Atfl.? Owls** &JCM. larays 
Alabama 35754 

WOGOCftAFTERSr i Handera tt Ftartlte*i Money Makaig 
DisrJnsyr# Me MLK. Bm 46 ftA_ Spnngt»W. Oreg&n 97477 

OWN, Hw Utftwfef Benz, £ 111.72 motetey, pr 6 UW 
*74.35 f*HStet% Simple. PTivtol TteShmqwe . . . Gua*ffrtffe 6 d 
F r#e DtAuift. J. p. Foh Co,. DffljU. PMB 3 L SpmgliaM. VA. 

22 is? 

BE YOUR OWN BOSS WOW ! Mailt hi.gr prrslris snl ig 
Popbiai g?j. Oia-H L'a(ulog..e £<1% $ 3 .OS. ?ekjrx!ab'r; Oft frfl 
witer. Morae Whcoa&ate, act dattftffwfir Auenua, D§ 0 . 
hBPWiSl MgfTUKBir. NJ QXH£ 

FREE! EASIEST M^TbUCCESSFUL Qf Ail HOME BLfSp 
HESSES. VAugfll, RL 2 r BCm 4 S 7 , Huirma City, Ft 3 M 44 
Ffifcfc! PROOF h C * 1 Ma » 5265 . 0 TC M *.lh small ctet- 

*W A®. Say^laracter-PM! fcr 7*37^1, Sam**. FL 
33503 

RECYCLE. ALUMINUM! 1 coiie-n serep'if ai ■■ wl tat $ 25 * 
pay^ Free Interm^^n Ajpt#n»n a lOSJ Utterly 127 . 
AIcKiuidnn Bay Naw York 13907 

WOODWORKERS - IDEAL HOME &DS4NESS, Rea 3h> 
C^ml Pina Shop, WeM PwWtum, nh 

EXTRA CA£h. Slflrt 7 (u#i [>)■ Qbiarnrxi SfrtK* Write: F- 

Zee Ctean. P U fe* 907 . ftatomis. ALA 33555 

WOODWORKERS. JlDfl flD FROM ONE BOARD mjk.n;; 
ftirrtMt. InMnafrni S3.**. Jim File. 3, Sttefey. N C 
21150. 



BIO Profit fa&l MDfwy Making Catalog * 1.00 CNllv m* 
Ofiat r, Criazy, N v l£fll£i 

AVOHJ HAIL PITFALLS! Enp*rt*rto *0 rioter & rrtfiinrm 
ten. Fw frj*cii 3 fl MOMiFMS. B 53 SpMglp*td, MO 
AGttn 

ESCTPA TNCOME WHOLESALING &FYS, Petals d M 
O. Bumcog^i:. &17 Retina, BqitwHgn, Ohiy 44 J 03 

HAKE ttq hepai'^g ^VindalHUs AjkT Piffle Qlau! 

Eayn yp te« S 5 O.O 0 Q ^ &nd Vfii^ibifir Free Repori 
Glas-Wdd Svile-na, &£* 670 , Hiif^a. QR& 7 S 7 J. 903 -W’ 
£273 

QUICK CASH! H jioy are sn smwre need c<! mwey, a nan 
hp^ yeyr Rn »nd J £-00 NOWr fr£*pper 

Er^pnMts, Al, 10945 Sngirmw gy^pm, H. 

CASH!!! Ma-.E Z 0 C\ phacwrcofltonthouBar^t : J 3 jaMy 
pnodyd®. S 3 . DO. JiftynesaOte- Adisco, Oept 60 - 301 , 

m W- CertlTtfL Z«l*ritf. Ml. 

AGENTS WANTED- Hiffkdnvdf 41 4 ll*n p wW pCtiifr 
MfKIng jidl part Sn». Full dututa. Send %2J0Q. Dad 
PubfetlOW. P Q 60K B 6 fl 3 . KPKPffnd. WA B 6033 -D 71 E 
FREE DETAIL^/ i^il Uniflyp Mpt*y MFkmp S 0(*5 Ppgp 
By PduK Bda U 1 A. Sfcus FeJ! 5 , SD 57101 

RELAX And Gfft Reft. Free DfflaA. td^carcn Pvjg-. PM. 
17 S 2 S Q «iflgp Gjgw A^enye, Les AngcHipp. CA WOO 

FREE Oetaila. Prahtable Hwne Edrt*npriiefl. Hub. 1 Q 2 DA 
Elll LWi Frpflno. C* 99 ? 1 Q 
300 % Prbln-Hfgrvd- QuAy-Bol SBKng— 363 S 
Wortd's. Ptadiria Bek» wtutauta 1 Free Detaltel Wrt#. 
CHAWS Girt WQRIJ>, 3 fl_go*Biy, New Torn, IYt lOCm a 

HQW TO m £ to 3 sTunne? yoyr pp?t yn £500 drHmeni 
pntHjL-da *2 00 trfirfli □ aril ^MdAbgufr ifi^'idable wrth Ns 
Old#) SUHWEST DISTRIBUTORS, - P .0 Bm 763 , tedjyrg. 
kip ^i tkl 44 Q 

~ FREE IN FORMATION. T:Un hufflfr rtk*ikiri*rfcJt*fte 4 J Hwrtfk 
lift!# mofiey. no Mpefwrwe. Si>wmj &twH*. nd SoJodad. 
# 20 i, Sir Amoray, Twa 4 - 7 S£ 0 & 

OPPORTUHITV flUlDE ■.:*! UnfMili^nhlr Rpr-Jims W <H j 
Mo-iey Biick inlui ‘nfl 5 cn CeMUa 226 -D Sdyfh 41 Ti 

& Copt 3 >-. PA 38037 

REACH U.WO.HW "BUtEHS" THRU AMERICAS :'0 

Igr pylbig m#g^!n«?s? Or^prn posy ini bifenfiplipn rRffEi 
Bjdi^-AdS, BC* 119 PH 9 A, Buunff ViHff, GA. 31303 . 

Incoine FIpbmjcsi 1 & 21 A MonbaS. fftdmand. Waah«gtan 
■ bmc.; 

OPERATE yoyr own Lytrp|m* nwiilixflw.r by«Mfp. Hnndlr- 
Hit 6 best sd: ig ^OKSuCt^ iha?'" gmsS yUu -ihuusardA nn 3 ^i;!*ly 1 

We guide InMostmen! lesa limn jsalr of Ehm, Suo»se 
gti^r^iwed 1 CWert? Ireei Sydgi^ Ad, SiM iSiPMS. Ekie^a 
VtM, -GA. 31 S 0 S 

PROJECTION TV . . . Mnke JW 5 a f& rmtil.rg p.qpcinrn 
gift RrnuflH to |2,500 . . . Yduf 

tolai co&r tees dan 117.00 PLANS, LENS 5 Oeater mtot- 
maiitTn Si* 50 lllLHtrffiefl FREE 

Micf^orrbprK, Wpshiraglyn Crwsing, Rpnrwylvftj^ 114177 '. 
CiediLcurU qrti&fS. 24 HfS. 215 - 736-2800 



BUILD GARAGES! * 1 jOOD.DO Ntitehly! iMtnrfKfl mandM, 
tees clans, onces. lor-TS 1125 DO uvaiig ti 00 Oiser. 
Baa ££5. FrM^id. Ftenna 16££4 

UHTwVTEO EAAMINO POTENTIAL. Markvi IhH hH^q 
ivi’ciln-^nlc rpflr^hn'iri w! Sp^irr hme Wyrisk. Frpe inters fSnr, 
King fnlr-'nriiSR-!; 1 'CSl SfuprkSAn, Dpfri. PM 3 , V^icib CA 
04590 . 



QUIET FORTUNES Atp Seing Mada By Mail- Lei Mt; 

YtH.i Hdw Wrilr INITIATIVE, BM 4235, AUmlh-ilHA. VA 
22303 



YOU Can Make Mo?iey Vimotesallng. Free &p|*4i, 
1090 Circle. Som*. ?»nn. 370^ 

NEW -UXiTrT CAH wiihbji en6t! Write AML.rj 9 1631 
Vain. Flainliflfd, IN 46166 

TiftfiO OF CHAIN L6 tt£RS^ Form exciting ycponuraty. 
Wnt« Pnct- a«?fc 2073. Mprtbl^c#, IL 9b! 94 

ESTATE MAINTENANCE CONTR4CTING MEANS 
WEALTH. ft^TPftEMENT, O^lwsdd mx*. va* goPk 1 ! •^oney. 

u^qu^rnnlrgclinq t^GhnsqyE, SC*anMic 

ads: t^jpyrsgtit^ci many*] »il$ ^ Fi^ srtfrCi^iclpn- 

EMCPM, Bdi 925 , Lbrtgvitw, T< 75800 

MAILORDER: Sell TO WOnty ndH ruj HspeHlS — 1000% 
TreHlT Vltwnna. S®i 336. fl**erff., a£ 9fl44? 



GLASS TINTING - The whote 4 MS id 4 ky- 

.'vcjiHpif's hftbfry -l.v tng pcolrts. £ 10 . 95 . MS Wffutofr Giasa 
T^tiig. 1149 East Comm&rosl Blvd.. Ft. Laiidefdate, Banda 
53334 

OPPORTUNTTYI $C Mmy-Mpking RtfK-tf." htpil« 
F*ae. SAGE KATIONAL CONSULTANTS, 1 1 1 HaB>lxA; Ay#., 
CHa^. AL 36360 Afl Tr K Gtenn 



EXCITING, N#w sjysrjsw’ Ai:£.Gr;iv?y Rifle * 1 MONEY- 
BACK GUARANTEE! 35 .- 00 . MMANlkW rk-x 157 . MffiZA, 
Kansas 07101 



MAKE Money! &jyin§ Wholesale! Tea. F.O. Bo* 1207H. 
Arlington. TX 7601 £ 

MAKE £i 5.00 H&ufiy t-jiiono custom luM^se cases art 
home lAjge nMcnwidfl demard Fill -rnail erde^s, We m&pty 
mitpnp#JS. Tistiwfegr®, evBfYthing! Fi#t der^. G*s#, 

6067 C*i: Serta Av*„ D#t? C 20 - 25 , W&difflafY] Hife, CA 
SI 365 . 

MAILORDER OPPORTUNITY - Bell mular fluney-AMk- 
■ng repofls - idoo-% proli - Free details - ^£+ 13 . Bon 

flMKMfl Apgd^, CA. «Q ?2 

TAKE Cefialogi OnUms. W«s *stiip 3 SQ 5 ^ 54 - 

t-aJlY pradudi, LcwasT bfcfl« pNcteS liDhit^ti 

delrwy Spectecuter name b^o#es oppanuniy Free Sook 
SMC. 9091 to SOto A^. CHfrt 20 -SS. W^land HHlf, CA 
&1 MS- 



HOW TO MAKE MONEY THROUGH CLASSIFIED ACh 
YERTISJNG. ftSflfclM yflu hflw w ^ ytejf awn LuS.- 

fteU ClfiftS?|iKl Adv^rs^g ONLY $ 1.00 FGfl BOOK- 
LET — l$£.M oowqw raFundaB?e wrtn f#rst orti&l H.E. 
KAPPEL POPULAR MICNANdCB- 06fT PMCl, » 
WEST 57 TH ST., NEW YOfbK, NT 1*0 1 9 



MONEYMAKING OPPORTUNITIES 



LEARN Frcwpr Arninfi- ng si F^ncinflLng H^rtWy gf 

Su&kMflS,. FpU bfink^L Lfteliflte Career StriWils Dept B -917 
2251 Berry Avenue. Lw Angetee, CaHomla 90064. ' 

"ah AMAZHIG W ay to M^# M& rwy ^ an l»ffl fl^ery 
WcimB« W-sris iT^t t#y C&f? Buy tor Q 4 t ewc! Sail ter il .DD 
Mieny Earn Si 500 4 Week#™? Wnlf Tpdey Ipr CWP>S wd 
ErY- 4 di* 3 > CO ter SAipg^ W. Rtv dffU^is. Div J- 6 B 6. 1 1 t&A 
m Smeet. Su^e 164 . VenKattan Beash CA 90266 



HUNDRE DS OF Ways to SMek# Money a Cneao Video 

Cempr* fhifl is the Bonm Bosineas cH the 10 s and you can 
r*S**y rsll ynyrMH ,n TV er^twi Oyr 4 ® P»fp FtetokW 
Expuma ar OF Ih# DuZe-is or OpSxjflu iil #n Ifntl yju CA1 uel 
:nto wiifi Little Cash. Mul $ 2.00 lei Sosteet to. a£ Hasearch, 
J-694 134S# MsMe-is, Sude Gi6&'394. Inarms Hey. 
CA 

LEARN Land^sping Kto 5 h# growing ol aiani ffi noifle, 
Btefi hjaine« or nofcby. F>&e i&mMbL L^atana Caieer 
SchMia. Ds^ A 4 *_ e£si Berry A-yenue. U» Ang#te&. 
Cal'torrsa 90064 . 



THE EASY Moray n Mail Orrar La, r-indr when yoy ^ave: .p 
Catalog of many Oawafite PicdLCb we N piwde you wnh a 
EteautiM Cartecg. Mailing Ltsls of Custornen &rd do aJi Sde 
Shaping Wid Etegkkfnuing. SfmJ $1 00 tor CPlP^ pr»d 
SetaiH. BBrfl'HCKOOk Publiilwg, Drv. J 693 . 9 t »54 Ws ldwny 
Cerrler. Los Angelas. CA 90009 . 

NEED MONEY? WaMT SUCCESS AND HAPFMSST 
Send SlS.» tor wr MONEY MAKING mpgfle, BROWN 
ASSOC., P. O. Sii.x 0234 . E. HtaTlffid, Qam, 061 OB. 



£175.96 Weekly Correcting Pupilt Le&aoiTS 1 bantotes. 

1 1 ,25' CBvWs, 234 LP Fi$h. New Voflc Crfy 1 0001 

CHY DWELLERS Pay Sfttl per SteR tsI f iwe 

ars ways ynu can -pet it Fr#f mto Sen Tent tor a Bg Fto^H H*m 
tenths aiA pF the Ye*r. Aflp yflull Dt ipte 1 ^# A Th-## 
SHonih Vatetiofi eaish Test in Slyte. ll an#w ysu Hayr I’ve 
done 4 tv ZO Years not* that I'm HeMing. Wfrrtr &* 8 . Inc.. 0 ». 
J«*. ai£ 0 SA Hiwlhamt &vd.. Si>to W 7 , Terr*™-, CA 
90509. Ta Caver toy Mmln^ Cosla Pltase EnClust £1.00. 



START YOUR aw 0#Hce Janrtor^i Service. A Hfcvunt' 
PriMd-&U5inee® ton s make ISOO.OdO a. year wash A GrcmT 
Side'tog or Firf Tmn* Swia#|i«. For mpr# Eetk Write to: 
Ch riser ci. Drv. J 692, Bojc 1024, E-unia Manna CA 90401 Mid 
eiXtoH $1,00, 

THE WAV to ti#to the ecflnefluc etmnch .s y^rth b barter ekfc. 
Eyerv Area F 4 #eda Theto Slid I have a Ctompia 4 t OperafH9 
M041UA1 ituat Shew* ytai how id Stort One tor Pennies iinp Lrvn 
Ik# a King. Bond a Dollar tos P^tfla^e a<-d Ha^hrg aid I'M Tall 
yew r.tort! Bankers Resastoh, 2311 FtorrHua Avaoue, Suftai 
J- 690 . Lbs Ai^eteR. C A 90064 . 

YOU CAW m#ke mgi^ey h«iping( mh^i Fiv# wr niAn*, te* 
90*d*. £6.09 (totortd**^. pavkJten, 117 gh#rioek 

CliudLUIesvIlir, VA 22 S 0 L 

H EClAIH OLD SrtMttt. S 2 .00 in Supples, Crum a Cbdd 
Baff MY Worth £ 20 . DO k- 130 00 We n i*vjw ysu 1 km to -?er m 
Did Batteries Free Further niormfftnri Fre* Wmp; 

Ptonacte Sihwsmil, n 7 £? Mi 9 iicf.fip< Awnue, SaKe J’W. 
Los Angalei, CA 90025 . E rata# £T DO tor fKMlagff. 

GUAHAHTEED Moray Making tow Free Intoinhawn. 
Hflyte riaah. ^724A SiaiSJ’ina, WatUit CaJiF. 91709 

THE H E A fl E Ways to Take OvtfT A Oote$ ScrSifl«*is wkfl fte 
Mojtay Duwn. Aviytjne ftafl io d ii fft#y know fh# b&chnfciuei; 
Ycu con*] own a prc*4R&)e Quel mat wtown * yvee-ce «*iin 
GH*T Initrwdiflna, Wrsto lo: Invaftigr^pn;, S0*§4 

Wnitoway Canto?, J-#07, Los Ar^ale*. CA 90D09. 

Emoaa £1 00 lul Majli!-g Cusl* 

RELAX And GW FWi — Millte'ianes $Kfob to Weahh. 
Free Daiis. Mason flodkCoL, 2427 S. Beyarty Dfie«, P^.lxa 
A^igete* CA BO< 3$4 

STOCK li-Oo Mine* Cenci**d 

£?-b 00 . Caflih-Kals^ Kalanattie , ES<^ 298 PM, Cross Rival 
NY 10510 

FRE E Irff&Nmulieto. ?*e Fees Dr KwM^py. No SelHfq, Dekv- 
e?wg CV fiooSteeping. Spar# or Rik Tarw. Tyief A 55 DCiate#. 
13110 Lena Shafltw -S*r Am™. TX 70333 



WANT Money? P™o Fro DeteA*. 

indapflnd^tYto, 3^07 Mc&*t L Gore£, CA^30? 

MAKf MONEY iyifi ywa «dwi &H ptid Kx (takingl t?40 
&a^rad»n GLMfllMd. 16 Wabstor. V54PM1. 

SsmarylBe. WA 02143 



EXTRA CASH — Yfln can ftttto it! Y&jr FREE auttecnpliisn 
to Dpportiiefty Magazine &hows yo* mm s lcc «3 alonae 

pi loeay'a emrtigpren«i*a. V«'?ite. Oppoflumty. Dept 60 ?. 6 b 
r.lirhh^.nn, Chicago, mm. 

4 fM.no BARGAINS Dalow Whousate! Mary Frtta' Liqj- 
daa-ma . . . Cls#e<iuLi . Jub L^a . . Single Ga'hptee Fri» 
DMa 4 s. Woflehyida Sar^alrTsyntera. 80* 73 fr>A, Hoti^nd. 

Mrchi^n 4 SW? 3 . 

SPARE time toflutte m Vanyi Repair Hug e dervnd ^sia-i 
erapaieoju ^lia, Wi feipBftr avaaylhiAg. Ima VIP. 

2062 Mtirikuse, Chcagu, BQ 61 S 

700 , MO BARGAINS BELOW WHOLESALE, Barikru^- 

Frs# Samp tea, CtoMteiite. Impona, Surplus. 
MaiiOrtter. 121 Hbtoefiuiine^aes. Stoe DMajie AMERtCAH 
MO-he y MAKERS, fen 63 S 6 PM. Tbh^m. a 33674 

GET HCH1I Secret arnnh** deha — bmg* Cuh, 
Crpdf FREEripOfl 1 ! W»ahhKl-WBAi-l, Biftjngi, NY 12510 

KANTASTkC anrnn^s mail tog h-om bartte!^ Ofltef. Rjii 
damped AddreSaad Efewto*&. ImftefkiJ. P^B XI 74 ID, F&fl 
Lfeide^daft . Fl 33316 



BUMPER STICKER PRUTiNG DEVICE- Ow Stnple. 
pmabte. FiwdMailf flumper. PQ 62 I 791 ffiH), Tamp*. FL 

TDRH Yi^-Jr ifless tfW> Biy Mui’tey! Fi#a Eteteila GifiAtoftA. 
Ba.-. 6306, Depl ^Pkl-1-00, Marietta. GA. 3O0S& 

EUROPEAN mail o-cte- pubUcartierw. Sot toa>s (300 fesc 
2 W 1 PAM. Hanover W«t 1 . Wael Germany 0 3000 

SAVE! BDV DineCT. Hh to make- mpnay oppqrluoly 
boflks nugny late? ^eb&ynled efito 51. W fc» Sid f^undabte. 
Bumi, Dj:h 2254 , Prfetteti, AZ 96302 

HAKE PVC PIPE FURNITURE. Be^ ft tyoMabte hc^r# bj* ■ 
neaa wrilTOiA estpenencei Free tepofl. d£M 7 ?lPF, Baiffle 
Ground. W-pshirgton § 66*4 

BECOME WEALiHYTIE^im RaveHte Pten. Fib# 
dateua . fraea AA-SQ^acea t 2 flZ 2 W_ 257 r-fiV 9.3 Avenue, fetal 
Spring. FL 

OPWflTIHIfTV S**W* Avc«fl £Uppc<ntmen| 
mxiyl Moraym aking Ad Orffy £1 00 add 5 ASE Oppflrlundv 
Irtvaefagaton, RL 1 . Boh 940 , Hottywwd. MO 20636 

UNEMPLOYED? H^:Tdfeds of Moneyrtvakarg C£«Ktflyfii- 
Lwi. FFeeietermatiPri; i BMO Enterprises, fe^ 0 i 26 , KKctteiter, 
Otero. N 2 K £03 

LEAflH SmaS ausiheis* Wake 5 ^ 00,000 Plua a year 
G4jarenKted,44a*4i (75.60 to Si 00^0 an Ho^. tor Intorm^mn 
Send *9 50 to. £i£e> Haeaeri feed. Sufle 203 . Hoffcnpn 
Eslfftea, a_ 6*1 Mgnay Order? urty. Pe-y m Mam 
Morgan- 



1 Continued Cm M-rtE FA*#! 
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MONEYMAKING OPPORTUNITIES 

LEARN HOW Ta E urn Ca“i-u Mumy SEND (2.00. ZEPHYR 
MAIL ORDER, 75 DAYTON AVENUE, SOMERSET, NEW 
JERSEY 08075 



Jlflfl.W FROM ONE SQUARE FOOT OF WALNUT LUM- 
BERS Fnsily Mad# Mqh Demand rein. CumLrtie [W4^S - 
Oily Q M KntiCidk* r 18733. ShWrtpWl, LA 71*31 

REPLY TO ALL "FREErDETAIL' 1 ADS IN THIS MONEY- 
MAKING OPFORTUNiTIES SECTION SEND ADDRESS 
AND 51 Ml WMADp SOI IMltti, HOUBTOM. TX - 77m 

MAKE |M.« PER H O U H SfiTfe Tima Rapai fi I * 
Typas-dl Flal Roots Found 1! wrywhenh. instoj^tto"* 

S3 Oft *nd "MO SABI IjOQifrn B0&- ?1+. j*rn^owi7. TH 
3BSS6 



ISDO.H] Weekly R€€yc.lr»§ Discarded liras. Send SASE 
UsYslleva. Foum^n, FL 32*36 

FREE Ml OVER 103 DOOft[ETSl . . . .Cwnptelfl Delated 
Catalog. . . .SwkI S i .00 Roslage. Handling PRINCESS, Si To 
6rw Lh Vbqh. NY, KH lfl 

TURN |1 ,000. Into fl ti.000 Or Moral! Stnipto. Sera. Secure. 
L *am ham: WftSe: Sunnae, Bm HHP, Hamtflorii Morgan* 
59B4Q 



LIFETIME i®oitw Ya^ vtMiean s Fmd duHtow Intofwna&an 

Si m Wtt, mitt, so*#. deemaier. fl ^sie-sw 

MAKE Money W-it ng Slxyrt Artict**! Hama. BookJri TnlU 
B?w 54.00. AnlhtiPryfi Erf-to-priM 1 3&S 47Pi Art,. *7 A. Sen 
FfHAtiA6&, CA 041 22 



READ those BcoHs— Yod Must Save end Make B-g Money 
*iV«a VAwto LKel FreeCdWbg- VAito: K«h*n, 3ft Bomv. 
#514. Niw YOrt;, N-Y. l€©02 



IMPORT-EKPQflT. M:n# m&f-ey' 1 Fanlashr Hw w&y B- 
si -ah y uu 1 ti*n In^on ErpOrl bu£K*i-s Irom youi hen# w l^Cul 

it\ -ir^Tic^ajfMl+sei U JS. Govsfirwnl *wll help- Indudw 

lredera1>igeEt and F^ignS yepligr 3, Mon- 

ey ormr $32 00 J*i3 JSc Po*t&ga + h*ntf&ffig. KACEY 
COMPANY. 21 2 Coaynian Art., Ni^lly, N.J. {>7110. 

MECHANICS- Retire early. wuffiy? Operate pf^'ifl&e. 
ksw-awerhead business. rraa irtfonnotiori, Mobtetune. Bo* 
®r0 8 LAertyWto, inn 60041 

MILLIONAIRE CeiTJtournu im Wfi 

Too. Free Det&la Success World. Dept m. P.O. Sok +31 
College Par*. m& 20740 

HOT! Ma-penm MACp Milk Pkpdnite Hew Multi-L+rtl 
DidlidkUte By Mail. MhkKjw F-asn ^h^nnc DiHO 0ulii*L 12 IS 
NbrthgitoL Meridian, Idaho 136+2 

S390S-1AONTH 1 , fasy. I'll show you ti ow GeteilB-, 3 1 00 Fli® 
5r! Adrt^uid Ertwte* E<ra 7&4_ CPU** BliA. 

IA-61W2- 



EARN SoflYWEEKM Martel Pure Water 1 G^yesniwi? 
Pi^^i Wot* At Homell' Ad Nq^!*' DkIp^ SASE. one 
C^ntaiiiSs, Eki* 4O0J, Key Wh»l FL. 3304{) 

BIG MONEY! Mfmmal Eltal 1 Freer. %9Q Sfuah Creek 
Qlemmod Spring. CO 3i SO i 

YQD 'VE Cdf TO &fcl4:rt J ' Mai t S 1 * Qi^ChwC^ 
Eaty, FYortfi Meiho* Mtinev-BacK Gjaia^i^f. seryj (in 

Todery To: p A P A. P. O. &3)f 1S056, Ft Wayne, sodiane 
4«64. YOU'LL flf QiM? YOU WO I 



B4GN3 3t, Dsla.-a S2 JaH0tfd5, 2153 Bevei> Beed^ **W. 
OtymfHt. WA &S502 

MONEY aeoralB. A^i^ing \xk- ' Hoe to Find your Fortune' 1 
nwdt uptxiriunnits lu wealth. Fra# 3«imla Poesihiltiea, Box 
37KM, Loe Angeiee. CA KB37 

MAKE U0 Mt A DAT DteDibuling our toll rotor genefel 
mcft^iiiitoiae diirour^ «Kak»g ^#pdii no nnn , ch»ndrsc 
OrdOaS- We 0^ fKc1rt3. 52.0$, WW Predved, SR2, 
Coulee City, Wash. 90115. 

FREE £5% W SCO U NT CERTIFICATE ,oet V :>a- 

epve lime money madng opawdu^^y eelioig fomowHAnp^r 
ShHH. walk OH with M> infra £400 rO^iy HOriavn 3tec. 
Dept. 3539, Hanortf. PA 17331. 



OWN TOllfl mm CELLING FAN BUSINESS! Stan At 
Hof r# And Orm. Sani!- Si 0-00 lr4grmSEs?fi PgiS^ (De- 

^feicttole Fram Fl rn Order! TWA. P.O. Ban 12S5. Vicksbi^g, 
MS 3*1 m. 



HOW tQ MAKE MONEY TRIHHKSri CLAWF1EO AO- 
VEHTTBIHG. BOtfklai ShsJwti y*u hfrw B tl&n yOur Dunl th^r- 
n#is #IBh CiEiitlM Adrtni*-^ ONLY SI .DO FOR BOOK- 
LET — [12, Gg oowto n reiutocrtue with frBl wdir>. H.E^ 
KAPPEu POPULAR MECHANICS, MPT- PMCi, 254 
WEST 57TH (T , NEW YORK, NY IfitiTS 



HARD ITS-CH I NCH ILLAS- FUR 
BEARIRQ ANIMALS 



A MATING PibIHs' 11^000 Yew+y Ra^ng. Raftt^s toy wool 
arW fln»iq-ig. 52.0Q. Am#iiC^tn Anptnli, MjUKi 1 ?. 

mmrw 59^30. 



1 74 POPU LAR MECHANICS 



RAISE Fl AB BITS SUCC ESSFULLY m P*&t Bocitt Teia 
Hm>. ffm Amereen Hafittt Aean., HI, P.O- tan 426, 
BScoffiHigtoh. IlhrvHE- 617D1 



150C-5 1 QO0 Itofflh Flan raising raMirts lor Lie. Free details. 
Wtwes ftabtsgtry, Best lJBBPM. Hudaon. Ohra 44236 



EARTHWORMS, LIVE BAIT 

CNEY NJghfcra^NnP 4 "Assign Wsfifi" - Fre# Ut&rilyr* ■ 
Te^hturie ■ Fpinp Earthwpm^. Ldrs^n, GA 

3174B 



FREE Utoftfura Raise Fifhjwijrnii. Cnek^lL and W^gs^ 
-1KO- sa.95. 5006 — $42.50. ^D^lpud wlh Free Butm 
tin How and Wh#f« In Sell CbHer risi-Mims PlS^ia. CA. 
31760 



OF INTEREST TO ALt 



GOLD MINE IN GARAGE SALES. 37.00. Hiirtv 
Inousfriea. 736 N. fridlarie, OHiahortoa Crly. Ohla. 73105 



STOP SEPTIC Tank 000 RS- Ofl YOUR MONEY backi 

BIO JET'Ykj rt KasyrUi Sgl^4i?n al LN*. S*flSp Ekp i^eria to knap 
yfiuf Tdin Ctotr- F i e* and Qpefilln^ Properly. Oi^cr a Gi'lun 
T-edey. Send 515.B5 pei" GaSm plus S3 m Shpptng fiar^^ 
to Jei .nc.. Dw*. i 750 AJphs Wive C'wrttand. Oh 44143 
Include yULv SddrtsS In Qf^ki. Sdct (1 .04 ;:#r G Aikal 5 -m Siie6 
N.J RaaidefT^sttoiOe.CTei^CeidGustomtMs^fOertv 
PtKHW: 216-461 -SHO 



VACUUM Ctantra -Dnwurtl Prigw' Nig* R4=abcw 

S.34e.a5. Kirtry. Filter QuMi, Output* _ ABC ViCutort 

Wirthfcjfle, 7021 Burnet - PM Austin, Te-^ai, 71757 



FREE htofht^HYial Album® to^cen Ttekrti, S§®raoa. orfQ. 
totomi.il io^i Berry FYitnicfliKtoB. 47? 02rn3 Stowii:. Eyeekryn, 
NY 11209 



NOW, You can ofra*. FREE - Corweie oeiiila blm Vsi 
easy toseen trom- O^ray ernsi Bruce Molrnvre - PM- 1 0. 3471 
OpivT^wciiii. Co™. CA 21 720. [71 4> »*T442 



FREE CATALOG! P^rtC^- drrthfrn-. SfYipteyrnanL drodil 
proWeirrs^ Our &oeks hart Ihe ^ij4ioni Write to. Eden 
Press, i*B23 SUflpr. fca 3410-PG. F(jun4»n Veiley. CA 
92701. 



CREDIT PROBLEMS' Bad Credit frfcj CratM, BanNrLfitoy, 
JedgBmeni, Lsen= Oivi?to®jnisin>a. Ke^oeng You FromGefling 
Crtdil WE CAN HELP! FREE P*E|ilr Firnn^in 

CWiiuH«l, DefS. 102, Bum 2K1, BtJto:;. Mass 92122 



SHRIMP Dip SiO Hessee. 12. 656 E. Etoi. 

Sonngrsoki MC 6560* 



HOMEOWNERS, buyer*. Save Ihduaends. Anyone togHig 
you hew? We *w. SS-Cfl te: Draw i&. Dqp 61541 Sen 
Artgeto. Tgs^l 76^4 



WTER ESTEDi in earrrfng maf e maney Ihan you tan ap*nd T 
Fra? erorling CNisftjphw s, 6634 Lawndaw, PM-1. 

OMri*. Ml 4flii0 



BOWLERS tea^n secfel of ^sf^Tg a*nd higftBt 

aror#^ S®e»d S3 00 to s H&i? eHrchtaeC. Ckwney. 

GM4. 90240 



CLEAhihG CeGfieaSER An pugxwe powvrtol po*de' 
S#ie Twto’galkK-ia^^r^nlralpSA t^ PWUdSS. P-O- 

Bc« 2523J DtlittySifur.-. Ftor^i 53444 



TAK ^AWNG Sato and 1 *gai ^>ad^»ona to Save on 
v-'iCofUA Ta^fei" firlly 92.0CI. LjNnrn Gift* 4&0 N Wpgdvrjqrd, 
Simsingitoito, Mich. 4*011 



SOLVING rftACflONS KtADE EASY Serw I 51 00 S AS£i 
stosro. SCftW. Qty. W ?3i40 



HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 

V£ftT:i4lNG, Booties sSkwe you h&o* Id sled your own Due*- 
nitsn wdh a*$9d*0 AdweAflnfl. ONLY 31.D0 FOR BOOK- 
LET — [$2.00 rthjfrdAbta with Pr^f d*dvj- H.C. 

K APPEL POPULAR MECHANtCS. DEFT PMCI. 224 
WIST SfTH ST.. NEW YORK, NY 10019 



GOVERNMENT SURPLUS 



1963 Sl'PIl-L Aihy. Navv fi'Cie64^^«S ilkilrulad i:aliii6g 
S^id S260- Rirwl. 303? N. Ciart Dep*. J-1 . Chicago. L 
60657 



IS FT Tn^e you can. buy : ##£s lot S44 thrr^gh lh# U-S- Goy- 
ofniTierTt? Gel dro IkiIs lodar! Cal 3t2- 742-1 14* E*L 7133. 



J-E-E4K4. TtFFU-CHC-S. Irgrti S30-00 M^fr>^s Of itome to 
Govawmenfi Surplus, Typewraer*, CKflhrtg C4m0lffS» 

Dvectory On How ted Where To Buy In Voyr Arejj - S2O0 
Bi.ir.C-uS Bargains . Bok 91 3-A. Hoi anc k4f r '.ya.-i 4.9*2: 



MOTORCYCLES — JEEPS — HEUCOPTEHB— AUTO- 
MOBILES . . . GOVERNMENT SURPLUS DIRECTORY - 
MONET SACK GUARANTEE— Hdfe. Ahirt— *2.00. 05 
infgmauan, Ctopartn^i 11 . Federal Uuildinp, taa. 3913, 

Stfrn^/dd. MiLiaii^i uselt. 91101 



GOVERNMENT SURPLUS MIINone Ol HefTM 
JiMjpa 1 . . tow as 1 a oa Jolla- 1 Most concrete Directory avail- 
able - S5 0& iqutrameeds) SISPC3AL, Rna 19107.AA, 
WASHINGTON. PC H»» 



GOVERNMENT LAN OS FROM J7.56 ACAEl Hotnertaa, 
lartnmg, vacaJteanmg, irweBmwnt 1 "Lb^ Buyer a Guhm plui 
haSotr*fcde UsStrgs ■ S^lJO Lenda. Sds 10197 ^aa, 
Wash-igton. DC 



FREE GOV'T, SURPLUS Send Si. 5AS£ to SunSto*'’, 
P.O. 491 ^. AHanle, e* 3W 



■GOVERNMENt SUAPUd 1 O^EPS J30«l m.OOQ 
Weiss' tOntplafe to fefmatiwi Your tees tANCiEST pfRCtAL 
DWECTORY. K.» iGuararrlwd). BUflPLUS <A3*K 4620 
Wisrnnnin H^nhw^t. WASHINGTON, DC 2D016 

□OVEHNMCNt SU RPLUS . J EEPS - AUTOMOBILES 

— S35.CO! SCtiJQO hm»! Guaranteed D-eCUiy - Hfcw id 
Buy - Vnijr Are?) - J2 00 DtSPOSAL ffei SR2MA. 
VALLEY KQFGE, PENNSYLVANIA 19411 



LOANS BY MAIL 



BORROW tei&m ■ tWFiigfr! Arty PutW$$. Keep !ilO*fi- 
nilaly Fro# Ropoit! SkHKee.is Reiearth, Bdi ISTSS-AM, 
lixliinafk/^t. Ioanna 46219 

MONEY Pruu-'en#!^ Free iddK d&o&fioef Ldans. Caah. 
Goventnuni Grarrli. Omar berjefna . waHab49 to indfVK&ials, 
Woto: ABSsaateL tan ^6-A4, B^odKlyn. New York 11236 



BORROWER DM HOME! tey omouffl, aey woriSio^He fJUf- 
wilhin 3D day* CompeiHiTO Ralee. Also, you can earn 
sUteg1ao4iaJ pnewne as- a Money Agam. nd Enpenenc# Oim 
Hour# Naho^el Company v:- asaisl evory -^y p oss*a*e, No 
CAmnutSfcs* Frotr DdtoihG ■ PF-Q. Ektfu 1K-i. u4& ftoeervuiT 
Ai^fiue. CrenMon, RhQ0Q Wand 05026 



SORROW i10Q-(1QD.DQG! toMianl Reply No Co-a^ne«ei 
nuah Sraraped E-nveiope! Financial. Bosk 54fF?(P>. 
Richatoaon, TX ^SDSO 



BORROW $3£LM® mlhout iritenME! *Ji alt^de. R&pay arvy- 
IsTte. Free de^e! Intohause. Etoy 1 004PM Nsew York. NY 
HM03 



BUSINESS Loan* From Bi 5.000. 'tort f narc-al. Bo< 
7373. Hdlt^OtXJ. Ft 33921 

BORROW $25, DOB - lfl1#raM"ira#!EllmlnaitodeH&-«iaoiigh 
cretJ^. fec&rt credit ea^tls! Fre# r-epcrfl Hanoo. *26 W. 
■Ponce De Leon. Ded. P«4. Decalwr. <SA 3903D 



CASH Loan#- Bottom try Mail $600.96 to $26,000 - F«p& 
deUnte, AppncaUon! LTD-F^4, is* 937. Pi Laudemalie, FL 
33397 



DIVORCE 



WINNING ln4drm*tton. H.DO. MEN'S RIGHTS 
ASSQCiATKm i»6. FotsI Lake. MN 6565^*1 Bk 



PERSONAL 



CONf iDEHTIAL ChKagd Matkn^ Adteees: eitiinose Per. 
ronpi. Sine* 1944^ Mail Cv«» r 33^ kj Fe*nkJin, ChK*^, 
B0606 



FINANCE YOUR DREAMS w^Ovnrmrwit vd ri* 
K*n GrtrTli. Frin Oitail*. TOU-PM1, 432 PCK HornHSlfl: 
Beach. CaklDfma 9C254 



BIBLE Qvmsl^-i* Struts red Stomped Byton. 

17167 Berber. DefrYkl. lAri^al- 4R219 

COLLEGE DEGREES BY HAIL. Fm™n«j 
a Far lUlty-AGcfedlB&a Badnakr*, MtoltlftrA, PHjD'i . . . F**# 
rewieaJin^ detot* CcKinaetaig, B*k 317-M 3 -!, TusUt 
CalilPfrii4 92630. 



UNIVERSITY DEGREES BY SPECIAL EVALUATION ji 
EXISTING Mb Enp&tmftas, E due Alton, *rr-«vpn#n. FAsE, 
^pewe Call (6'4-Ben?91? Or Write: Bom 13161-ti, 
Colufraw#. OH +3513 



□AT TM5 SanriCi! Sim And Operate W- Comp^e 
•'.aiiLid^-'-'a And 5ampa Forms $26-00. J. Wrdrfn: 3 ok 
26150, Tucson, AZ. 35726 



REMAILINQ SERVICE 



MI&AMERICA nEMAlU-Cdnlidenlral, Overrent Rtd*iv- 
mg - F*«waro^ t g. HseartJ&jfd. Boa 7243, S^awrtrt Mit^on, 
Kansaa 66297 



CONPlMNTIAL Mgii fteceiMin®-f tMWteding*. Ma^ Oop, 
B pm IBW9PM. OHandd, FL 3Z&50 



PRIVATE ADORERS, [teperatobto. P^oteaMn^ Mail 
FtfWlrdrig, &5s 561 A. Mtetrt. VwL. (Ml Rt 

SASKATCHEWAN R C+m/il, Bj:h lQr. FCtort! 

Laos SaskatEh^eiftp. Cari&da IAS 



UWLRFTEP ADDRESS- &acr aet aM ovWdetoiBd Rena. 
£1 60 Sirajto Mg. Fcnwaitoing Sefvsca. S^o S Mam. 
Houston. T#jt4i 77U2S 



{Continued, mi wxl page] 



R EMAILING SERVICE 

jgOnflnWg >rdm WBtfM MM) 

R^H AILING 20t Fcyvrard ng £16.00 y**V ETmnr.-nail ", 
Be* 54L Ejslvaia WMh img&tt 9SB22 



MEXICO nrewving k^warbrng tiepehda&te SLOG aBc^i 
$!•• M ncrtl-.i to E-»1 . G^adaraifl'i JalrBSD. 



FLORIDA RETAILS Rw^rvin^F^Siding AJI#rt, EJ2& 
AL'km Drrv#. J*tk*CHfvill*, Fk:ridu 3221 0 



Pfl fVACY PftOTE£TE& cempteleiy. Wnguing address 
Heten's Hideaway, PMi63. to 348, Dunned Sponge, CA. 
55*11? 



WORLDWIDE MAIL FORWARD! HD 55 y**ri **osnert£® 
NATO, to 1 41ft SHUHL FL 33576 



ARIZONA ADMES&, toWettiM Ttntii.fcnq, 

rKc-i-ng lD-wnrdir^ &M5- PM' to 3179, T nnnn AZ 
B526t 



CONFIDENTIAL. Ma- . MMagro Ffrwaiirt Daly Cenfril. 
to W. Osymom, □€ 19 TO 



HAWAII ^ma^s. E ! 00 Each Delai£r Lene*VK PM 301 Bon 

*m, hq^ia, hi 



MISCELLANEOUS 



EAT FREE BEEF' Pi™* -r^nod. S3 - ttddca ANY- 
WHERE, Gu^imis^l Rwwr, to m Fgign. Mv 86408 
* 

PHOTO ID., Seeled n plerfc. All stelae, prawiraae. 24- 
hrn GUARANTEED S*nr1 S6.O0 IZ^l D.K51. ptwtd. r\3me. 
«Mr»e. h®ght. wetg? 1 *. haa. eyw. EHPlhSltfl CARl&INAL 
20? 1-46 Im^H-pgri, jack^wiu*. Fluids 1&207. 



PffGJG HJENTTFlCATWN CARDS CBfJrlHWLef , 
GUARANTEE DU Sfl Tx^es Z5c . Bawco. to.34&1-PM>-03. 
R.l. 



ORNAMENTAL lira* b&sigfii. tok el 1600 tea i^frl Li lira d- 
Cscal deigns. fw raAnga, ocAimns, etc. Free Lflerelura. 
CunrarigftajTL to 20OQ&. Salt Lake Crty. Utah §41 2G000S - - 
- 13811 tkMfh&OOWml 



COLLEGE 5 TUDENTSr-lfTWiOV& $<n# jades' - m- 
waref GMek^g— 1 G§ pegus»« tOL 2?6 (jppits -rtoi £i 00 - 
80S 25018K, to Arqclta. WO#. |?18|. 477- 

822S 



ORIGINAL WILDLIFE STATIONERY -S^TOclion Guar- 
anteed P^iiw Pences*. Be* 822. Douglas. Warning 

85*33. 



SIREN " FLASHLIGHT..’' $S.&6 FH J1.5Q HlChle D. 
Brannp 6-1 & Howard PraXiae, Michigan 48063 



CATALOGS GALOR 1 H 3 1800 & 1 Wog* on nvs iy wtjc* 
S4.(J[J, inr^jg^ Em*rflri**|. ?814-D 
&1>ir'tylKfd VA 221 52 



CONFISCATED a*d SURPLUS, VM»dw. Men^tr^i^, 
Erarylhing naginiiinlc, GovE-nmam Dispcsn i -liurnalian 
M OD. Cefltnft Agency H-7, S5Cf FteUiHlWC*c£. WaDwAS^Ifr. 
Georgia 30677 

NOISY NEIGHBORS 7 Can't Bleep Of Bothered By Nb»7 
Nmf BoofcJM Qma Peace 01 MM. fhad "The Apertmarfl 
&#*i!e*f GuisSe Te NeiM Cenliel ". Frw Am yglech. 

Bo* £&3& EuhNnUr. N Y. ifl-W 



WANTED MISCELLANEOUS 



GOLD, Silver. Ptfitkkim, V-htluiy. TerUdiL-^ earned Dt»4 

assefed. Piaa ctrcuNir. Whoiasale Tmwiii P.0. W. 

Ndh«efid MA 0206Z 



SCRAP SILVER CONTACTS, FORKLIFT CONTACTS, 

Sfifcidf, StwNig, Go*d Placed Rod*f! Lmzeiak. 655 

mm a., E^eab^h, MJ t7?5fl5 



FOR SALE -MISCELLANEOUS 



OFHQINAL ART PPIHTS^ Df4*«bd C &Q i l««ii» 

iww. 8" » 10". isadr rnkijfl g>my pmci^n. SS^wT- vIvBi 
ChflCfc ™' rtiqfww DidBr to; A Shyn T&ucf.. Dftpl. PM Pfl B&a 
3247, Cocoa, FtehdS S29S-1fQ2. 



HEARING AIDS 



HUGE SAYINGS EHmihaae De a sr Markups. Fr«Tnal. Bal- 
n™ YAKrtwa^. Tp-ns .Airan^esf Cali Ten f to i -KfO-3^8- 
1213 & WTO; Uoydfr-PMC. FhJ^bnJ. IL 4m0 

MAH. ORDER Luy-ig siwes MU cm TiaAnng ads Monttl« 
traJ, Coflp^ai-^ me.. Sot 364, Bridt^pdfl OH 43si5 



FREE HEARING AID CATALOG - Sfvfl ^ by mail! Wnte 
^oneySa^efs , 353 D-PM- 1 , Laogdcffi, S^lvenla. CatekMnia 
& 1343 . NOT &M m CaGtefTna. 



FREE Hfttnhgi Aid CalflK^ iBYft vt Dy Vail WTO: m*o on 
Haanr^ A4a. Baa 3£K. Ewty 78B0" 



TOBACCO 



MAAi Pip**, IntorTOtoh. Plmo. Int.. P13, Bflk 99311, 

Chew. eofise 



SCIENCE ft CHEMISTRY 



LABORATORY Clwhtahs. C.^ware - Awaratus. CeM- 
l$gp0 V 00. P4Aiue &[4«mmc. i34 S i3 Blrol. Mantewpe. 
Wr^sin MM 



FORMULAS, PLANS, ETC, 

MAKE i jtfn ctoseel Stlade share Kre***te S 3 .S 0 - Awnrd 

Sliaifd*. FtayUi 4, Ciifrg. Tens ??SS4 



ANY FORMULA JlO.OQ, CbIb*^ S ! <& J. Bgsc 5*8. 

Crotp-HHHl 



MONEYMAKINC CHEAKAL FORMULAS - THOLP 
SAHEJSJ CATALOG M 0 C fREFUNDAJBLCI; GW AT ®&i 

193, PIC4MIWI, WiHPtvn 83OOS-01B3 



SPECIAL SERVICES 



WMAIEO about deabi caxeET Sams I €4 cra*&d#m«aJ khu- 
pybtr prmloyl tto-ing *£ HA makirPrnm iede^al e*1*te bw yr*l*f 
na* FePufBri Tfik Law Send name. adcPeoav ^filai statti*. 
upp-PNinalc s'ani, rakie nl your debin and Sl 'S.fl&tD; 

E &.*x. BO* 837. A^JOlA. iftdkirii. 447D3 

INFORMATION On anythirtg. Wtt^isem Raaeueh 

StiMMlrah, 60-15 Wciodaide. Woodtute, Now Yurtt 11377. 



HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
VERTISING. BtfuMw! sriswa you Hdw Id b-lan y^Mir dwl L-j*- 
nps* w4h Cla&driHKt Advenieing. ONLY ll.DO FOR BOOK- 
feJiT — (£2 00 -Cd«ppn wlh in! rad^rj H.i. 

KAPPEL POPULAR MECHANICS, DEPT. PMCi. 224 
WEST 57TH ST.. NEW YORK, NV 1 Wit 



HERBS 

PURE HERBS Frcim Hflldfy £ FqAkm^. Wi 'fi lor FRE£ 
&3C^. ConrTion Herbs tar OoiWnon lllneises. Estee-PMC. 
Mim, Gmrq* 31&10 



BETTER HEALTH 



7 -MINUTE FITNESS p™gram. Feel betlw giatAty. Laa* tsw- 
le> SIMPLE issuer FITNESS, bd^47 a, WYtwi, 
Cciin tm$T 



STOP - SMOKING - FORt vtR r !l L FRCE Du la. Is ^-an 
Cwinon. »PM M1*WML Bainany OK 7W08 



COMST1PATWM SUfFERBRS Simple. Nalural. Pemedt. 
Infpnrmljgn ^ 00 CVC fiTOmmipnia. SS4 V*n Gogh. 

BfQWAr*. Ouiib*c 04 W 1 S 4 



HOW TO KrcJfi The Smoking Habit. H 00 , Bernard * 
P.0 3MPM. Fw^yi. Miraiv 1BM3 



NiOATIVl IQrtaMftS, Humis Um* StmBilim 1 " AlUr- 
^ — ioniiatwF> Winngi ?Kwklels Si.W Each!"! DiawHrTO. 
30454 PM 4 J Trgv, Q\*xqq, WSlS 

PROSTATITIS CArt -nfipflian qf Rtf! glfn^k Ih" 

stuL-ye b! I he cver-40 AdJr 'fmNj. sghn v pain. dibCbmlud. 
^rary arKt m-ieiY 6e^d tor Nee vaiihabs? inr&rmaSFon describ- 
ing l.nia pTOt«t« prcONm Bhd a ny1rtligii*J apSHWCh lorqlql 
Duri'L n«n>tolc du H wvom SsrKt to: 0-a Vim bn;.. Dept PM. 
P.O. Ban 73B9. Saffei. FL 33941. 

WATER M99^ -Sail Fro Ritv.--$h: Owfidets F#*f* 
Si i& :o ^ dur 3i ene Na»*ah , va. 2351 4. Rrmeded o*; jiir- 
T«rttof»a AvaSabie. 



ULCERS - Oiiidi irriorflumn — ja.DO .... BWF, 
Bo% 6336. LumhBTKm. TK 7771 1 



FOR THE HOME 



HQACH PROOF YOUR HOME Sirr^e Rk^, 

IrttaSShew*. 53-00 SA5E- HflKhFret, @g.t 1873, Pfert 
A^ar.ia±, TK 7 6373 



DRINKING WATER PURIFIERS 



GUIDE r<£ LVinurg Wi;ti Oj^hly tuy to Ur-lssriljrvd. !->::■« 

to ha^ft WaJe^ tested S4.KJ L.S. IrrlDm^bon. Bon 1Z47B, 
■Cofumby*. Ohm 4JJi J 



FLOWERS, PLANTS ft NURSERY 
SUPPLIES 



GROW GINSENG, Very FrTOMHfe Have ieedt. roda. 

Cofhpfcftf iTOrm«|M>n N CfiHirq. V^dtfi. Ii7^4 

scan 



RECIPES, COOKlMO, ETC, 

CHOCOLATE LOvCR'S r?ie s»s i SUPER CAK E YouT ever 
tttl The Gbad-Cihp Send $1.56 to: 533, Pi. 

PtabMht, N.J. 06742. 



MOMS 'F-twbI Spuighcfli Sauca, L rmgnii Coccialdra. 
$2m. D Antiy. P.O. Bum 2S09S, SddhArte. WA QQ22B-ffi 96 



TEXAS ChN-OihM Eity B4C^ - 58-OQ ■ F* L C0-. 
5002-A, Ale^aJUSfle, VA 22305 



GRANDMOTHER'S AUTHENTIC RECIPES 1680-1352 
SK df ICO. S3.B. SDK 49. SoqLHl. CA 95073 



SEER EYewt EAsy. Ouk*. S*od 53.00 lor ***&$■ EAH, 

Box 144 . Vttohb, TfiMiS 77902 



BEER BREAD — taay, Qu£K. OeirCKJuS Hectpa 12.00, 
Bread, 106 D Miif Court ScjwPi Cwgiimi 

29403 



APPETIZERS -Fm DeliCwt* H*ttpM 51 W Em, P-O- 
BtJit K9. Nw^fllk, CT 0685ft 



CASSEROLES, 4& Detemtis Recipes. S3.S0, ftebert*.'*. 

Box K 3 . MB. 9 CWS#. Nubroki 0 i 9 i 



JEHKY Beti iteel. VbMOfi, in 2 h«.. Teal bene 51.00 
■SrtSt. JO. 264^ Off^nef RD.. Gltrtwv^ari. Mien. *6?2> 

TEXAS Wot Reopa |! .00 - Rjc ?. DMia Cifi RL 1 

igs 68 , ShflndMi, Ariuir^ 7 ?l 50 



■SUGAR- LESS DesaeTa. 50 Sjh wja Deitooua Retype* 
&3.S0. P.O. Box S39S. FWldler M.C. 26712 



WINEMAKING, BliRMAKLHC, ft 
OTHER RECIPES 



WHEMiKtHG-KERMAKIHQ-GAnWI- F rw Supply 

Gblpk^g. Vuru-Tl Fauipnr-'"' C“ntnpr‘ J .a. E xij 69016-PM, 

Ind^hiLpPl.sj. IfUi 46266 



WINTER: Try WINE COHCENTHATES. 08J EIW4M. 
164§ SObih 19|h, ^riftflJiMd, It 82703 

MAKE GUALTTT fl£Cfi h Wme. fr« eaUleg. VH*jeSU>m. 
to C S i P«. Wti^wrt. WA 02790 

W1NEHAKERS-BEERH AKERS — Fiw' CeEk^r-FttSt 
Serv^e — Lar-ga SeMcften: Kfaus, Box 765CH_ irwtepehdance. 
Uiisou" 6 -tH 3 



BEERLGYERS! Qrert AnuriLdn m-d EiMhpflAh bur. Cam- 
pltTt xih Cyu sniem. Supplier. FREE doUi Dum iroorlfl 
Ht. DqpertnHnl ft*. P.O. Box 433. Hmhey. PA. 17033 

BEER LOVERS — drew yiur u^il. DellCkMial Inexpefiarvaf 
Free Cawioy Hw Gear, to 25093AI. Lansing hkn^Bfi 
46906 



FREE BEEAMAKMt BG0K Plus Citik* Fk^S iqu^ 
rners. hngivdm. Fyily GtW^TOed. SPI. figs 7&4-M. Cn*p«1 
Hill, NC 2751^ 



FREE ENCYCLDPEDIA Wihemakingi. tormalkirsi 
pita*. Eqaprwtf tngrediesiCa. VyngK P.Q. Bijk PM.7498. 
Soche*1er s NY ‘14^16 



WINEMAKER^HEERMAKEFTE FTOh Fi*t $&t- 

«e*_ Fuse Cfla^g- GBrten'i, to ZS4D, Wayrm 1L 60^8* 

DISCOVER ttw Onglhal Sacral Egyptw Reopm, Amtz- 
ifi^. >■ l>elioou& Fcee Dela s GAD ALLA. Box 5365^M. 
Hixhtyd. IH. §1125 



BEEnMANlNG>WtMEMAKlNG. Fmwt S^ppMts Fe* Sk- 
wg* to^ Priws FUSE G«tttP 9 . Vinpy^d 4 &J^V 545 
Ashmi>i t^auil ^14 Mbnb, M- 49713 



WINEMAKERS — Bee^^aNafa. Free Catalog Fnynpt Sar~ 
woe VihMrfa. Box 3&A, Gfflin VaHey. Miswi §4029 

WHISKEYr G*1 VODKA MAKING. Huttaud bMhu&J. 
$2.00 IHaMndablel . Haroe&fMf, 723 DisMcn, PhilerSelpHa. 

Fa. igni. 



BECRMAK ER$. ONLYt Frw Cflt«logi’Newslet1«r. WMipm'e, 
to 481M, O^kigndL CMih™ 94504 

PARTY DHIN K$ 5 bo*e?Sd haTwniAde dhnk recipes. Serai 
52.00 Id: flaw Legendre, to iGll, Wetune. Lcusiam 
78004 



flEEfl L( 7 re?s! i Gr^n Rkvh 51 og. Q. Kn^tir^, to 
2683, PQ?mw BM6h. FLA. 3®6t 

WINEMAKERS-Beermaken: Free Kialraled camag of 
supt-i e& Semple ■. to 12276 R. v ■nneapoit. ^ftnesTO 
55412-0276 



HOMEMADE Kshi^ and w^**. toM 51 j® 

ihd SASE »■ KM Bdi; 22 l, Hglinmtf. mo §6872 



BURGLAR ALARMS ft HOME 
PROTECTION 



FREE diso-junl cura op. qu antv jljIl. end ttofhb tiecurlly 
phiduccs. SacuftfySource. PO. to ^lP3* famTOOd, NJ 
07023. 



DOOR BURGLAR ALARM, patting UdKl tt&rftt y CtWl 
eaiily vtKBHKf , Bellenes, SS95 Special Prodedg. P.0 to 
2529 J. Oelrey Bea^h, Rd«ida 13444 



SOLID STEEL OPEN-DOOR SECUftlTYt The M to Lbtk. 
a talally new ZDHcapI No* 1 eper ybur dour and alill 
solid ; 1 w kx>ud-Duur saturiiy 1 Super akor^ AUKimalK 
"dead&Dti edisn, sp^-uoand Kck or uhIk*, lampar piwt 
imHdn iamo mijgrHing. pb*nif£n* thfl *un kitk! Sr«oaal JsVtt 
PHIS* 91135 ca <«d6 tti. *1498] plus It P&H. Mcmey- 
Cun-ai neg Dsaie- inquire invited. Muter Lock Co. . P.O. 
to 5714. 0#{5* PM'C. 4495, 5. Hfcptdn# Avs , FL 

32780. 



SUPERIOR SYSTEMS' Catalog 50c tfei'jntiflbit) MS. 
414B Ldm^ toMre. BirmirVlAm. AL J5216 
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SOTZ MONSTER 

FASTEN EASY WOOD SPLITTING 




• Splits, most logs m ore ick-wont 

itiek. 



SPECIFICATIONS 



Weight Head- 12 lb (Total 

weigh* 15 to.) 

Construction High-carbon tr-eei 

head hardenea edge. 

High jiiength sto^ 
hcsnctee 

Guorontee: 1- VE AR TRIAL Of FER 
+ VO years against 
tenure. 

Pfice: J1 9.9A factory pickup. 

$24.96 Delivered to your d<xx 

VISA or MASTERCARD RUSH ORDERS 
CALL TOLL FREE l-SCO-321-9^2 
I nsde OhK? 1 -216-236- 5021 
OR SEND CHECK OR MONEY ORDER. 

Sorry NoG.O.D 's 



• No struggling tiffing heavy logs up 
to high pr iced power spatters. 

• Drop 'em. saw 'em stand 'em up. 
□nd spfti 'em! 

•Forge! about lost, stuck, or Hying 
wedges 

*No gosoime, no set-up. no take- 
down 

* No wooden handles to replace. 

* No gimmicks. Just j&r-.ple physics! 

We at Sotz hove been making the 
same quiel offer for years - fry a 
Manner Maui at ou* risk! Withun one 
year, rf you don't thrnk it's the taslest. 
leasi 1 if;ng method or splitting tie- 
wood, let us know, and we will give 
you your money bock, including 
shipping Plus, il's guaranteed 

against failure for lO years 

OU&26TH YEAR 



Sotz Corporation, 13643 Station Rd., Columbia Station, OH 44026 



DYNAMITE! 

1 have used your Monster Maul for two 
years with outstanding result s- I know of 
nothing that can compel e with this device 
in curly nr difficult wood -except possibly 
dynamite! Wood cutting would l>e much 
more burdensome it I weren’t able to splil 
the big stuff in the woods so I cun get it 
cut much easier. This is a real wood sp lil- 
ting mac bine. I think I could out-split a 
mechanical aptiLler especially if the wnnd 
was L'Urly or knotty. I kw! you now have a 
lady maul for splitting clear wood and 
small stuff. . . So we are goin£ to order 
one. I feel if I can't split it. T 'll bash it into 
kindling! 

Jackie K. Allen. Warsaw, Oh. 

WATCH OUT FOR 
FLYING WEDGES! 

i'rn ordering my second Monster maul, I 
use to use wedgps but afler being IilE by 
Lhem I gave up A wooden handled 
maxi l... for broke on the second 

shot Sts I gOi my first Monster Maul. You 
can't get it stuck and I know It’ll last 
forever. It does work easier. I use qtip at 
home to split fresh cut wood and ihe 
second will be at my. . . camper out in the 
woods. 

John If, Hanson, Lafayette. End. 

SPLITS OVER 150 CORDS 
IN ONE SEASON! 

Over a year ago, t purchased your Sotz 
Monster Maul and have never been 
happier. My husband and I! have in jusl 
one winter season split over 150 cords of 
oak and assorted hard woods with ysmr 
maul. We recently received your latest 



edition of the Sotz News and I really was 

impressed with your Lift N Saw Then- 

have been too many occasions where our 
saw* has been jammed or we take our 
chances and hope we don't hit a rock, but 
we 're never that lucky Again, thank you 
for a really fania^tie product. I can see 
why you guarantee yOur products for so 
long. They’re really worth ir . 

fJawna Beckmann, LertOX, Mass. 

WHO NEEDS IT? 

I am heating a 25' by 2.V, 3 story farm 
house with one of your double barrel 
stoves in the basement. 1 put it in in Jan. 
last year and left 1 he oil furnace running 
it he woodstove was put in to help onlyl. 
After two weeks E decided the oii furnace 
only ran to main tain boiler heat so I shut 
it down. Fantastic, I couldn't believe it. 
+ 6°, 3 (KIR mile per hr. winds. , 75 11 in din- 
ing room, living room and kitchen. T am 
well satisfied with this 

L.D. Hubbard, Upper Marlboro. Yld. 

THE OTHER HALF 

I am pleased to order one of your famous 
Monster Mauls. 1 have used one in th& 
past and found it tn be unequalled in 
strength, durability and ease of use. Your 
ad says there is no need to be a strong 
man: that's for sure, because I'm a 
WQJHB n ! Cy nlhia Smith . Bristol, V t . 

82 YEARS YOUNG! 

If I could not replace it. I’d not sell the 
maul fnr 550. Ofr I've used nothing in its 
class and I was burn in 1900. I'm en- 
closing $24-95, for another ho Ell have a 
■'loannr" and one to llse myself. My friends, 
family and neighbors. . . have all been 



MAUL 



i 




24" OAK 



astonished and delighted with it. You 
don't know how good it is to use your 
splitter instead nf my Kelly double bit 
asu. With the axe I used [lnst| half my 
working Lime freeing the blade when it 
sunk in but the wood didn't split. Your 
muui usually splits the block with one 
blow, if not* it bounces free and 1 swing 
aga In . Herbert C. Root. Vidor, Tex. 

MONSTER DISAPPEARS! 

Your Monster Maul is the best log splitter 
I've seen yet. Although I haven't seen 
mine for Rome time because when nne 
friend gets done with it there is another 
waiting in line for its uae. Thank you for 
.such an honest product at an honest price, 
rarely Men in this day and age. 

Ed L. Lucbf, Hemingford, Neb. 

TWO SATISFIED LOGGERS 

Standing next to the 30 inch red oak on 
that cold February afternoon, my friend 
chuckled as I approached with my equip- 
ment. He, equipped with chain saw, split- 
Ling maul, sledge, Find assorted wedges, 
gave me the ^are you for real" appraisal 
seeing unEy me, my saw, and my new 
Monster Maul. Wha l that thing?" he 
queried, hefting the unblemished orange 
Lnol. “They cell it the Monster, was my 
brief reply. Within the next hour the 
Monster demonstrated its ability to live 
up to its name and claim a. It was truly 
awesome. The result?: one pick-up truck 
load of coarse-split oak, two satisfied Jog- 
gers, unused sledge and wedges and de- 
finitely an order fur another Monster 
Maul. The Monster MauE is for real. IT 
WORKS. 

G. Unkcl, Cranbury. N.J. 



t 







Mazda B2000 Sundowner. Todays lowest-priced truck 

is also todays best truck value. 



1983 Mazda $C7QC* 
B2000 Sundowner * sO 



It's not hard to find a low- 
priced truck these days- The 
trouble is, most of them don' t have 
the features you're looking for. 

On the other hand, consider 
the Mazda B2000 Sundowner— 
the lowest- priced truck in 
America. Its price alone makes it 
worth looking at. But when you 
also realize how well -equipped it 
is, it's almost irresistible. 

For example, the B2000 is 

E riced below Toyota's and 
'atsun's economy trucks. Yet it 
comes with many standard fea- 
tures they don’t even offer, 

These features include 
5 -speed overdrive, steel -belted 
ra dials, full carpeting, tinted 
glass, trip odometer, intermit- 
tent windshield wipers, swing- 
out side vent windows, dual 




Standard include 5-speed mwrdrive 

and sfttl-Mted mdjflfc. Neither fc available 
lw Tflifohii or Dti&iitr* eamomy truck. 



t-hmdwmefa appointed interior include* 



full CGwetmg arid fhtiY-passenger a 
detnikd in textured bhtul 



seat 



ESI. 

MTC 



door armrests, and more. 

The B2000 also has wider 
w heels, a longer bed, a larger 
gas tank, and gets better fuel 
economy. 

Further- mi. 77 
more, the JO ^ 

B2000 is built to haul a heaw 
payload of 1400 pounds. Its body 
and frame are strong, and so is 
its 2-litre overhead cam engine. 

If you're looking for an econ- 
omy pickup, you'll appreciate 
the astonishing value of the 
Mazda B2000 Sundowner. With 
its long list of standard features 
and superb gas mileage, today's 
lowest- priced truck is more than 
inexpensive. Much more. 




The more you look, 
the more you like. 



suacji £* t&d retail prkc for B-SflOO- Shrirtbi-d . Actual price &el by dealer. Taxee P license., freight., options and other dialer charges cutra Prico may 
U fringe without noSe. Comparisons based on 'Si infoTsiiaHcm . Fit #3 tiit-v ft-uy vary .ts may witiaHtay pf vehicles w|1h specific features. **EPA estimates fpr 
corapEtson. Tourmibi^ mav vcjtv Viish trip length, sjwed and weather. Highway mileage will probably be less. Calif 36 Est. h wy Esf. mpp; 





15 -ng. "lar". 1.1 mg. ^icol ins a-; per cigar etie. FTC fl apart DEC. '61. 






